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1.0       INTRODUCTION 

This  document  represents  The  Montana  Power  Company's  (MPC)  electric  utility  1993 
Integrated  Least  Cost  Resource  Plan  (ILCP)  as  required  by  the  Montana  Public  Service 
Commission.  It  provides  an  overview  of  the  ILCP  process  using  a  resource  base  that 
includes  existing  MPC  resources,  surplus  resources  from  other  western  utilities,  and  the 
resources  identified  from  MFC's  Request  for  Proposals  for  Supply-side  and  Demand-side 
Resources.  It  describes  the  ILCP  process  and  the  competitive  bid  solicitation.  The  ILCP 
process  includes  input  from  the  Conservation  and  Least  Cost  Planning  Advisory 
Committee  (CLCPAC)  and  the  public.  This  document  summarizes  MPC's  1993  Load 
Forecast,  MPC's  demand-side  resources  planning,  and  will  be  used  in  the  Relicensing 
Application  for  the  Missouri-Madison  Hydroelectric  Project. 

The  ILCP  process  is  a  dynamic  process  that  is  progressively  refined  through  experience. 
MPC's  ILCP  process  was  developed  in  recent  years  through  a  collaborative  effort  with 
the  CLCPAC,  which  was  formed  in  1988  and  includes  representation  from  individuals 
and  groups  interested  in  energy  policy  and  the  regulatory  process  in  Montana.  The 
CLCPAC  meets  regularly  with  MPC  representatives  to  provide  input  to  resource 
planning  and  conservation  acquisition  activities  and  other  utility  matters. 

The  foundation  of  MPC's  ILCP  process  is  a  rigorous  resource  and  resource  plan 
evaluation  coupled  with  a  thorough  risk  and  uncertainty  evaluation  which  are  combined 
by  a  Multi-Attribute  "Decision  Rule"  that  emphasize  a  balance  among  various  attributes. 
The  attributes  included  in  MPC's  Decision  Rule  are  customer,  environmental,  and 
investor  concerns,  reliability,  risk  and  uncertainty,  and  societal  costs.  MPC  used  these 
attributes  to  identify  a  resource  plan  that  would  minimize  societal  cost  and  would  be 
capable  of  addressing  the  different  challenges  of  an  uncertain  future  in  a  least  cost 
manner.  The  purpose  of  the  Multi-Attribute  Decision  Rule  is  to  address  and  balance 
numerous  objectives,  some  of  which  conflict;  consequently,  the  resource  plan  that 
minimizes  societal  total  costs  may  not  be  the  plan  that  provides  the  lowest  customer 
rates. 

MPC's  first  integrated  least  cost  resource  plan,  which  was  published  in  March  1992, 
was  developed  using  the  ILCP  methodology  defined  in  the  Iruegrated  Least  Cost 
Planning  Report  and  Recommendations  to  Montana  Power  Company  and  Montana  Public 
Service  Commission  (published  in  1990)  by  the  CLCPAC;  and  draft  versions  of  the 
Montana  Public  Service  Commission's  (MPSC)  rules  and  guidelines.  MPC's  1992  Load 
Forecast  and  Iruegrated  Least  Cost  Resource  Plan  identified  a  future  need  for  resource 
by  the  mid  1990s;  it  prompted  a  request  for  proposal  for  additional  resources;  and  it 
provided  the  foundation  of  the  analyses  presented  in  this  document. 

While  the  overall  ILCP  process  has  not  changed  significantly  since  1992,  the  ILCP 
process  used  to  develop  the  1993  Load  Forecast  and  Integrated  Least  Cost  Resource  Plan 
was  enhanced  in  two  ways:  (1)  it  included  the  Request  for  Proposal  (RFP)  process,  and 
(2)  it  included  input  from  the  public  that  was  gathered  from  a  customer  questionnaire  and 
six  public  meetings. 
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The  1993  ILCP  process  consisted  of  five  major  steps.    These  are  listed  below  and 
diagrammed  on  Illustration  1  in  Appendix  A. 

1 .  Identify  Resources 

2.  Evaluate  Individual  Resources 

3.  Combine  Selected  Resources  into  Resource  Plans 

4.  Analyze  Selected  Resource  Plans 

5.  Select  Best  Plan  and  Best  Resources 

A  detailed  diagram  of  the  1993  ILCP  Process  is  provided  in  Illustration  2  in  Appendix  A; 
each  step  is  explained  in  more  detail  below. 

1.  Identify  Resources 

The  starting  point  of  the  ILCP  process  was  the  1992  Load  Forecast  and 
Integrated  Least  Cost  Resource  Plan  (la).  The  identified  resources  included 
surplus  resources  from  other  western  utilities  (lb),  the  supply-side  and  demand- 
side  resources  identified  from  the  Request  For  Proposal  (RFP)  (Ic),  and  MPC 
supply-side  and  demand-side  resources  identified  in  the  1992  Load  Forecast  and 
Integrated  Least  Cost  Resource  Plan  (Id).  This  step  identified  84  resources 
totaling  over  5,5(X)  MW  of  capacity. 

2.  Evaluate  Individual  Resources 

This  step  included  screening  the  bid  proposals  for  completeness  (2a)  and 
performing  a  Static  Analysis,  consisting  of  an  Individual  Resource  Analysis, 
Environmental  Analysis,  Technical  Analysis,  and  Transmission  Analysis  on  all 
resources  (2b).  Based  on  the  results  of  the  resource  screening  and  Static 
Analysis,  21  resources  were  selected  (2c). 

3.  Combine  Selected  Resources  into  Resource  Plans 

Existing  MPC  resources  and  the  21  future  resource  alternatives  were  configured 
into  groups  called  resource  plans  (3b).  Each  plan  was  designed  to  meet  the 
projected  customer  needs  as  defined  in  the  1992  base  case  load  forecast  (3a).  The 
more  favorable  resource  plans  were  selected  based  on  the  present  value  of  societal 
total  costs  and  resource  diversity  (3c). 

4.         Analyze  Selected  Resource  Plans 

Additional  Environmental,  Technical,  and  Transmission  Analyses  (4a),  along  with 
an  initial  Phase  of  Risk  and  Uncertainty  Analysis  (4b),  were  completed  before  the 
Multi-Attribute  Decision  Rule  Analysis  (4c)  was  accomplished.  Thirteen  base 
plans  were  analyzed  in  the  Multi-Attribute  Decision  Rule  Analysis  (4d)  and  a 
Short  List  of  13  Resources  was  published  (4e).  While  the  public  process  (4f) 
proceeded,  MPC  computer  models  were  updated  with  known  changes  (4g). 
Because  of  known  updates  to  such  items  as  the  load  forecast,  off-system  sales 
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price,  and  critical  water  hydro  peaking  capabilities,  a  second  Ristc  and 
Uncertainty  Analysis  (Phase  2)  was  completed  (4h).  The  results  of  all  analyses 
were  used  to  develop  a  Resource  Negotiation  Action  Plan  (4i)  that  identified 
resources  in  order  of  preference. 

5.        Select  Best  Plan  and  Best  Resources 

The  Resource  Negotiation  Action  Plan  was  used  to  develop  the  preliminary 
integrated  least  cost  resource  plan  (5a).  Detailed  in-house  discussions  and 
contract  negotiations  (5b)  are  ongoing  and  may  modify  the  1993  Load  Forecast 
and  Integrated  Least  Cost  Resource  Plan  (5c)  and  MPC's  action  plan  (5d). 

MFC's  need  for  resource  was  defined  by  the  base  case  load  forecast  identified  in  the 
1992  Load  Forecast  and  Integrated  Least  Cost  Resource  Plan.  Whenever  the  load 
forecast  exceeds  existing  and  committed  resource  capability,  MPC  has  a  need  for 
additional  resources.  MPC's  base  case  forecast  need  for  resource  in  1996.  before  the 
addition  of  future  supply-side  or  demand-side  resources  alternatives,  is  47  average  MW 
energy  and  152  MW  peak.  By  the  year  2001,  the  need  for  resources  increases  to 
105  average  MW  energy  and  436  MW  peak.  This  is  shown  in  Illustration  3  in 
Appendix  A.  (The  1993  load  forecast,  which  was  not  available  until  mid- 1992,  was 
included  in  the  Phase  2  Risk  and  Uncertainty  Analysis.) 

Illustration  4  in  Appendix  A,  displays  the  surplus  or  deficiency  resource  balances  after 
low  cost  demand-side  conservation  is  considered.  The  deficiency  numbers,  represented 
as  negative  numbers,  indicate  that  MPC  must  acquire  this  amount  of  resources.  For 
example,  the  need  for  additional  resources  in  the  year  2001  is  12  average  MW  of  energy 
and  320  MW  of  peak.  This  need  assumes  that  the  quantity  and  cost  of  future  demand- 
side  resources  are  acquired  as  forecasted.  The  amount  of  demand-side  resources  in 
Illustration  4  in  Appendix  A,  represents  the  quantity  selected  in  the  1992  Load  Forecast 
and  Integrated  Least  Cost  Resource  Plan. 

MPC's  ILCP  process  included  an  evaluation  of  load  forecast  resources,  and  resource 
plans.  The  1992  base  case  load  forecast,  before  the  inclusion  of  demand-side  resources, 
has  a  1.6%  compound  annual  growth  rate  for  peak.  Beyond  1996,  MPC  has  a  much 
greater  need  for  peak  or  capacity  resource  than  baseload  energy  resource. 

MPC's  ILCP  includes  MPC  existing  resources;  contracts  for  future  resources  in  place 
prior  to  the  ILCP  process;  upgrades  to  MPC  hydro  facilities;  MPC  demand-side 
program;  a  life  optimization  on  a  thermal  plant;  a  seasonal  exchange;  a  winter  purchase; 
and  optional  resources.  The  resources  and  their  status  are  described  in  Section  7.0 
"MPC's  Integrated  Least  Cost  Resource  Plan." 

Additional  activities  that  will  influence  future  MPC  integrated  least  cost  resource  plans 
are  described  below: 

1.        In  November  1992,  MPC  filed  an  application  with  the  Federal  Energy  Regulatory 
Commission  (FERC)  to  relicense  9  of  its  14  hydroelectric  facilities  on  the 
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Missouri  and  Madison  rivers.  The  Missouri-Madison  Hydroelectric  Relicensing 
Project,  better  known  as  the  Project  2188  Relicensing,  involves  8  hydroelectric 
sites  at  Madison,  Hauser,  Holter,  Black  Eagle,  Rainbow,  Cochrane,  Ryan,  and 
Morony  dams,  and  one  nongenerating  site  at  Hebgen  Dam.  The  current  license 
expires  in  1994. 

2.  The  MPSC  adopted  integrated  least  cost  resource  planning  guidelines  in 
December  1992. 

3.  Congress  recently  passed  the  Energy  Policy  Act  which  will  significantly  affect  the 
utility  industry.  MPC  will  incorporate  the  Energy  Policy  Act  into  the  ILCP  as 
appropriate. 

4.  Continue  the  collaborative  effort  with  CLCPAC  and  public  involvement. 

5.  Input  from  MPC's  Business  Plan  and  analysis  from  other  departments  are 
important  ingredients  to  the  resource  planning  process. 

Technical  backup  and  workpapers  on  the  integrated  least  cost  planning  process  are 
available  in  MPC's  1993  Load  Forecast  and  Integrated  Least  Cost  Resource  Plan 
Technical  Appendix. 
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2.0       LOAD  FORECAST 

The  following  sections  outline  the  process  and  results  of  MFC's  1993  Load  Forecast. 
More  detailed  information  can  be  found  in  the  1993  Technical  Appendix,  which  includes 
detailed  input  and  output  data  as  well  as  model  specifications. 


2.1       Process  Overview 

Historical  annual  sales  data,  in  MW  hours  at  the  customer's  meter,  are  gathered 
for  five  major  classes:  (1)  Residential  Class;  (2)  Commercial  Class;  (3)  Industrial 
Class;  (4)  Contract  Industrial  Class;  and  (5)  Other  Class.  The  Other  Class 
includes  various  lighting,  interdepartmental,  rural  electric  cooperatives  (RECs), 
and  irrigation  customers.  Explanatory  variables,  or  the  inputs,  that  may  influence 
annual  sales  or  electricity  consumption  are  collected  for  historic  and  forecast  time 
periods.  These  variables  include  population,  income,  the  price  of  electricity,  the 
percentage  of  electric  space  heat  customers,  weather  variables,  an  industrial 
production  index,  number  of  customers,  and  the  price  of  other  fuels.  Internal, 
state,  and  national  sources  are  used  to  develop  both  the  historical  and  forecast 
values  of  the  explanatory  variables. 

The  annual  sales  forecast  for  the  five  major  classes  is  developed  through  several 
techniques.  Three  of  the  customer  class  sales  (Residential,  Commercial,  and 
Industrial)  are  modeled  through  econometric  and  statistical  models.  That  is,  the 
relationship  between  consumption  and  the  explanatory  variables  is  estimated  in 
the  form  of  a  mathematical  or  regression  equation.  These  models  state  that  one 
or  more  of  the  explanatory  variables  are  related  to  consumption.  Contract 
Industrial  Class  sales  estimates  are  determined  through  individual  customer 
questionnaires  and  professional  judgement.  Other  Class  sales  estimates  are 
determined  by  trend,  judgement,  and  a  mathematical  relationship  with  the 
Residential  and  Commercial  classes. 

The  annual  forecast  sales  for  each  major  class  are  added  together  to  develop 
MFC's  total  sales  at  the  customer's  meter.  Annual  losses  (that  is,  the  energy  lost 
in  the  operation  of  MFC's  electric  system)  are  added  to  sales  to  develop  the 
annual  energy  load  representing  MFC's  resource  responsibility.  To  determine 
annual  losses,  an  equation  is  used  in  which  historic  load  is  a  function  of  total  and 
off-system  sales.  Annual  energy  load  is  shaped  to  monthly  loads  through  the  use 
of  seasonal  regression  equations  and  historical  trends  that  account  for  the  affects 
of  normal  monthly  weather  on  customer  electrical  usage.  Finally,  monthly  peak 
is  computed  from  monthly  energy  with  the  annual  peak  being  the  highest  of  the 
monthly  peaks. 

The  development  of  the  base  case  load  forecast  is  described  in  the  1992  Load 
Forecast  and  Integrated  Least  Cost  Resource  Plan  and  in  Volume  I  -  1992  Load 
Forecast  Technical  Appendix.  The  energy  load,  peak  load,  and  sales  by  large 
class  from   1991  through  2015  for  the  base  load  forecast,  are  shown  in 
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Illustration  5  in  Appendix  A.  The  1992  load  forecast  was  used  in  the  ILCP 
process  that  defined  the  base  plans  which  identified  the  Short  List  of  Resources. 
The  1993  load  forecast,  which  became  available  in  the  fall  of  1992,  was  included 
in  the  Phase  2  Risk  and  Uncertainty  Analysis  on  load. 


2.2       Base  Case  Results 

The  results  of  the  forecast  process  are  shown  on  Illustration  6  in  Appendix  A. 
The  historical  data  spans  the  years  1960  -  1991,  and  the  forecast  is  for  1992  - 
2016.  The  forecast,  before  demand-side  resource  activities,  drops  Residential 
Class  sales  from  a  historic  growth  rate  of  4.0%  (4.8  average  MW  per  year)  to 
1.6%  (4.1  average  MW  per  year).  This  lower  growth  rate  can  be  attributed  to 
stabilizing  percentages  of  electrically  heated  homes  and  more  efficient  appliances. 
The  sale  of  electricity  in  the  Commercial  Class,  which  has  historically 
experienced  rapid  growth  at  5.5%  (6.0  average  MW  per  year),  is  expected  to 
maintain  a  strong  growth  of  approximately  2.0%  (5.5  average  MW  per  year). 
Recent  trends  indicate  continued  strong  growth  in  the  number  of  customers  in  the 
Commercial  Class. 

The  Industrial  Class  sales  are  forecast  to  grow  at  a  rate  of  2.3%  annually  (2.6 
average  MW  per  year),  as  compared  to  a  historical  rate  of  3.4%  (1.8  average 
MW  per  year).  The  forecast  growth  is  higher  than  that  experienced  historically 
in  terms  of  average  MW  per  year,  and  is  due  in  part  to  increased  optimism  in  the 
economy.  The  Contract  Industrial  Class  sales,  or  large  industrials,  are  expected 
to  show  minimal  growth  throughout  the  forecast.  The  slow  growth  is  shown  by 
a  1.9%  (3.5  average  MW  per  year)  historical  growth  rate  dropping  to  0.4% 
(I.I  average  MW  per  year)  for  the  forecast  period.  Finally,  the  Other  Class 
growth  rate  is  expected  to  drop  from  a  historical  growth  rate  of  3.0% 
(1.6  average  MW  per  year)  to  a  1.1%  (I.O  average  MW  per  year)  forecast  rate. 
Irrigation  sales  are  forecast  to  remain  stable;  lighting  is  forecast  to  decline;  and 
the  RECs  are  forecast  to  increase  slightly. 

Total  sales,  energy,  and  peak  load  are  all  forecast  to  grow  at  about  1.5% 
compounded  annually,  or  14.4  average  MW,  16.3  average  MW,  and  25.8  MW 
per  year  respectively.  This  is  in  contrast  to  historical  growth  rates  of 
approximately  3%,  which  translates  to  total  sales  of  17.3  average  MW,  energy 
at  19. 1  average  MW,  and  peak  at  26.4  MW  per  year  historically.  Energy  loads 
are  shown  in  Illustration  7  and  peak  loads  in  Illustration  8  (both  illustrations  are 
in  Appendix  A).  The  historical  and  forecast  base  case  monthly  and  annual  energy 
and  peak  load  are  listed  on  Illustration  9  in  Appendix  A. 


2.3       Alternative  Growth  Scenarios 

High  and  low  cases  are  included  with  the  base  case  forecast  in  Illustrations  6,  7, 
and  8  in  Appendix  A.    These  alternative  growth  scenarios  are  developed  from 
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optimistic  and  pessimistic  input  assumptions  that  forge  the  forecast.  Alternative 
growth  scenarios  bracket  the  base  case  and  provide  a  range  of  possible  futures. 
These  scenarios  are  used  in  the  ILCP  process  to  test  the  risk  due  to  uncertainty 
in  future  load  growth.  The  high  case  assumes  a  return  to  vigorous  historical 
growth  rates  of  input  variables.  The  low  case  assumes  very  minimal  growth  of 
input  variables  and  the  loss  of  3  of  the  16  Contract  Industrial  customers  around 
the  year  2000. 

The  alternative  growth  scenarios  are  also  used  to  develop  a  probability  analysis 
to  deal  with  the  risk  and  uncertainty  inherent  in  the  forecast  process.  From  the 
analysis,  the  base  case  was  assigned  a  59%  probability  of  occurrence.  The  high 
and  low  cases  were  assigned  probabilities  of  20%  and  21  %  respectively. 
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3.0       FIRM  OUT-OF-STATE  SALES 

Current  utility  out-of-state  sales  include  firm  sales  to  PacifiCorp,  Black  Hills  Power  and 
Light,  Washington  Water  Power,  and  the  Bonneville  Power  Administration.  Firm  utility 
sales  are  identified  on  Illustration  10  in  Appendix  A.  These  sales  were  possible  due  to 
MPC's  short-term  energy  surplus  condition.  These  firm  out-of-state  sales  are  added  to 
the  forecast  loads  to  develop  total  resource  responsibility.  For  resource  planning 
purposes,  these  out-of-state  sales  are  not  supplied  by  long-term  resources.  MPC  only 
acquires  long-term  resources  for  its  native  load.  As  shown  in  Illustration  10  in  Appendix 
A,  these  sales  end  on  or  before  April  1996. 

The  PacifiCorp  Sale  represents  a  six-year  firm  utility  obligation  that  started  in  January 
1990;  it  will  end  in  December  1995.  The  sale  involves  15  MW  of  peak  and  energy 
through  1992,  then  10  MW  of  peak  and  energy  through  1995.  The  PacifiCorp  Sale 
resulted  from  the  settlement  of  MPC's  negotiations  in  connection  with  the  Pacific  Power 
and  Light  Company  and  the  Utah  Power  and  Light  Company  merger. 

Black  Hills  Power  and  Light  Sale  is  a  low  load  factor  sale  that  started  in  June  1989;  it 
will  end  in  September  1993.  In  April  1992,  the  obligation  changed  from  25  MW  peak 
to  30  MW  peak. 

The  Washington  Water  Power  Sale  (WWP)  is  an  off  peak  sale  of  36  average  MW  of  firm 
energy  until  December  1993,  then  26  average  MW  of  firm  energy  from  January  1994 
to  December  1994.   The  contract  ends  in  December  1994. 

The  Bonneville  Power  Administration  (BPA)  sale  is  a  firm  energy  commitment  for  the 
operating  years  1993-94,  1994-95,  and  1995-96.  The  sale  is  for  467,000  MW  hours  of 
firm  energy  (no  capacity)  for  each  operating  year.  Deliveries  will  be  made  during  the 
months  of  September  through  April.  The  rate  of  delivery  during  these  months  will  be 
approximately  80  average  MW. 


3-1 


4.0       EXISTING  AND  FUTURE  RESOURCES 

This  section  describes  MFC's  existing  resources  and  identifies  possible  future  resources. 
It  should  be  noted  that  the  Corporation's  share  of  Colstrip  Unit  No.  4,  is  a  non-MPSC 
regulated  resource  that  has  been  sold  under  long-term  contract  to  the  Los  Angeles 
Department  of  Water  and  Power  and  Puget  Sound  Power  and  Light,  is  not  considered 
as  a  future  resource  to  serve  MPC  customers. 


4.1       Existing  Supply-side  Resources 

MFC's  existing  resources  include  thermal,  hydroelectric,  utility  contracts,  and 
interruptible  load.   These  resources  are  described  in  more  detail  below. 


4.1.1    Thermal  Resources 

MFC's  existing  utility  thermal  resources  include  the  J.E.  Corette  Plant, 
Colstrip  Units  No.  1,  2,  and  3,  Lake  Diesel- Yellowstone  National  Park, 
and  Old  Faithful  Diesel-Yellowstone  National  Park.  The  number  of  units, 
commercial  operation  dates,  peak  capability,  annual  energy,  fuel, 
nameplate  ratings,  and  ownership  of  these  resources  are  outlined  in 
Illustration  1 1  in  Appendix  A. 

The  total  annual  energy  output  for  the  J.E.  Corette  Plant  and  MFC's  share 
of  the  Colstrip  thermal  units  is  557  average  MW.  The  January  peak 
capability  for  the  thermal  units  is  697  MW.  These  energy  and  peak 
capabilities  are  based  on  actual  historical  performance  of  the  plants 
accepted  by  the  MPSC. 

MFC's  thermal  units  will  be  affected  by  the  Clean  Air  Act.  The  severity 
of  this  impact  on  individual  plants  is  not  known  although  the  impacts  are 
not  expected  to  be  significant  relative  to  industry  impacts.  When  the 
regulations  become  firm  and  when  the  SO,  credits  assigned  to  each  plant 
are  final,  a  more  definite  assessment  for  each  plant  can  be  made.  MPC 
does  not  have  any  Phase  1  plants.  Phase  1  plants  are  plants  that  must 
comply  with  certain  requirements  of  the  Clean  Air  Act  by  1995. 

Also,  MPC  will  continue  to  monitor  the  Billings  air  quality.  The  air 
quality  may  or  may  not  impact  the  J.E.  Corette  Plant.  Currently,  the 
necessary  information  to  access  the  impact  on  J.E.  Corette  Plant  is  not 
available. 
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4.1.2    Hydroelectric  Resources 

MFC's  hydroelectric  system  consists  of  14  individual  projects;  13  have 
generating  facilities.  The  projects  range  in  size  from  1  MW  to  168  MW 
of  total  installed  nameplate  capacity.  Approximately  40%  of  MFC's 
installed  hydro  capacity  lies  west  of  the  Continental  Divide  at  Thompson 
Falls,  Kerr,  Milltown,  and  Flint  Creek  dams.  The  remaining  60%  of  the 
system  capacity  lies  east  of  the  Continental  Divide  and  includes  Mystic, 
Madison,  Hauser,  Holter,  Black  Eagle,  Rainbow,  Cochrane,  Ryan,  and 
Morony  dams.  Hebgen  Dam,  located  on  the  Madison  River,  is  used  as 
a  storage  facility.  (MFC's  hydroelectric  system  also  benefits  from  water 
storage  in  the  U.S.  Bureau  of  Reclamation's  Canyon  Ferry  and  Hungry 
Horse  projects.)  Illustration  12  in  Appendix  A,  identifies  the  number  of 
units,  the  year  installed,  the  January  peak  capability  used  in  the  Resource 
Flanning  Analysis,  the  critical  water  peak  used  in  the  final  plan,  the 
annual  critical  water  energy,  and  the  nameplate  rating  for  these  resources. 

The  Hydroelectric  Capability  Study  that  MFC  completed  in  1990 
addressed  the  energy  and  peak  capability  of  MFC's  existing  hydroelectric 
system.  MFC  utilized  the  historical  water  record  and  actual  production 
to  determine  energy  and  peak  capability.  The  results  of  this  study 
determined  a  hydroelectric  annual  average  water  energy  capability  of 
385  average  annual  MW  and  a  January  peak  capability  of  489  MW.  This 
is  a  reduction  of  15  average  MW  energy  and  31  MW  January  peak  from 
previous  planning  capabilities.  The  Montana  Fublic  Service  Commission 
has  accepted  the  385  average  annual  MW  energy  value.  MFC's  critical 
water  energy  value  is  335  average  annual  MW  and  is  unchanged  from 
previous  plans.  The  results  of  the  1990  study  were  used  in  the  ILCF 
Analysis.  (See  Boxes  la  through  3a  in  Illustration  2  in  Appendix  A.)  As 
a  result  of  the  hydroelectric  relicensing  efforts  and  how  MFC  plans  to  run 
its  hydro  facilities  in  the  future,  MFC's  critical  water  peak  was  revised 
from  489  MW  to  435  MW;  this  is  shown  in  Illustration  12  in  Appendix 
A.  The  new  critical  water  peak  number  was  factored  into  the  ILCF 
process  during  the  Fhase  2  Risk  and  Uncertainty  Analysis  (Box  4h  of 
Illustration  2  in  Appendix  A).  A  discussion  on  the  hydro  critical  peak 
numbers  is  included  in  Section  6.5.2. 

The  hydro  facilities  are  licensed  by  the  Federal  Energy  Regulatory 
Commission  (FERC).  MFC's  license  to  operate  the  Missouri- Madison 
Hydroelectric  Froject  (FERC  Froject  No.  2188),  which  includes  the 
Hebgen,  Madison,  Hauser,  Holter,  Black  Eagle,  Rainbow,  Cochrane, 
Ryan,  and  Morony  developments,  expires  in  November  1994.  After 
three  plus  years  of  study  and  extensive  public  and  agency  consultation, 
MFC  filed  an  application  for  relicensing  with  FERC  in  November  1992. 
MFC  anticipates  that  FERC  will  make  a  decision  on  the  application  before 
the  end  of  1994. 
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In  the  application,  MPC  proposed  improvements  at  the  Madison,  Hauser, 
and  Rainbow  developments.  The  electrical  and  mechanical  equipment  in 
the  Madison  and  Hauser  powerhouses  will  be  replaced  with  modem 
equipment  in  1995-1996  and  1998-2000,  respectively.  These 
improvements  will  enable  MPC  to  generate  more  electricity  using  the 
same  amount  of  water.  The  January  peak  and  installed  capacity  will 
increase  by  2.0  MW  and  3.8  MW  at  Madison  and  3.0  MW  and  4.5  MW 
at  Hauser  respectively. 

The  improvements  proposed  at  Rainbow  will  be  completed  in  1996-1997. 
A  new  powerhouse  is  planned  as  well  as  an  increase  in  the  hydraulic 
capacity  of  the  plant.  The  improvements  will  result  in  an  increase  in 
January  peak  and  installed  capacity  of  7  MW  and  23  MW  respectively. 
Once  the  Rainbow  powerhouse  is  rebuilt,  Cochrane  Reservoir  can  be 
operated  at  the  level  for  which  it  was  originally  designed.  This  operating 
change  will  add  5.3  MW  of  installed  capacity  to  Cochrane. 

An  expansion  at  the  Ryan  Plant  was  also  proposed  in  the  Project  No.  2188 
Relicensing  Application  and  is  considered  to  be  a  future  resource;  this  will 
be  contingent  upon  the  results  of  the  ILCP  and  FERC  processes.  In 
addition,  MPC  has  identified  an  upgrade  at  the  Thompson  Falls  plant  as 
a  future  resource.  Both  of  these  future  resources  are  discussed  in  Section 
4.4.1. 

On  July  17,  1985,  FERC  granted  MPC  and  the  Confederated  Salish  and 
Kootenai  Tribes  a  50-year  joint  license  for  the  Kerr  Project  (FERC  Project 
No.  0005).  As  part  of  a  settlement  between  MPC  and  the  Tribes,  it  was 
agreed  that  MPC  will  operate  Kerr  for  the  first  30  years  of  the  license  and 
the  Tribes  will  operate  it  for  the  remaining  20  years.  It  was  also  agreed 
that  MPC  would  train  tribal  members  to  operate  the  Kerr  Project 
beginning  in  2010  until  the  Tribes  take  over  the  plant  and  operations  in 
2015.  In  addition,  the  FERC  license  stipulated  that  MPC  must  develop 
a  fish  and  wildlife  mitigation  plan.  This  plan  was  submitted  to  FERC  in 
June  1990,  and  is  currently  being  reviewed. 

MFC's  license  to  operate  the  Flint  Creek  Project  (FERC  Project 
No.  1473)  expired  in  July  1988.  MPC  elected  not  to  renew  the  license. 
In  May  1992,  FERC  accepted  MPC's  surrender  of  the  license  and  granted 
a  new  license  to  operate  the  project  to  Granite  County.  Granite  County 
has  asked  FERC  to  reconsider  certain  portions  of  its  licensing  order.  A 
decision  on  the  County's  motion  for  reconsideration  is  pending.  Flint 
Creek  has  been  off-line  since  October  1989.  However,  contingent  upon 
the  FERC  license,  Granite  County  anticipates  that  the  Flint  Creek  Project 
will  be  expanded  to  2.5  MW  of  generating  capacity,  and  MPC  will 
probably  purchase  the  output. 

MPC's  license  to  operate  the  Milltown  Hydroelectric  Project  (FERC 
Project  No.  2543)  was  extended  in  1990  from  December  1993  until 
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December  1999.  The  license  was  extended  so  the  relicensing  would  more 
closely  coincide  with  the  Environmental  Protection  Agency's  decision  on 
the  Milltown  Superfund  Site.  MPC  anticipates  proposing  improvements 
to  the  Milltown  power  generating  equipment  if  it  files  an  application  for 
a  new  license.  The  preliminary  evaluation  indicated  that  generating 
capacity  at  the  plant  could  be  increased  by  1  MW  by  adding  modem 
generating  equipment. 

The  FERC  license  for  the  Mystic  Project  (FERC  Project  No.  2301) 
expires  in  December  2009.  At  this  time,  MPC  has  no  plans  to  increase 
the  generating  capacity  at  Project  No.  2301. 


4.1.3    Utility  Contracts 

MPC's  utility  contract  resources  include  purchases  from  Washington 
Public  Power  Supply  System  (WNP  No.  1),  the  Idaho  Power  Company 
and  Basin  Electric  Power  Cooperative,  and  power  exchanges  with  BPA, 
and  Idaho  Power  Company  (see  Illustration  13  in  Appendix  A).  (The 
Qualifying  Facility  (QF)  resources  shown  in  Illustration  13  in  Appendix 
A,  are  discussed  in  Section  4.3.) 

Under  the  WNP  No.  1  contract,  MPC  purchases  79  MW  of  capacity  and 
67  average  MW  of  energy  from  BPA.  This  purchase  is  delivered  to  MPC 
through  its  interconnections  with  BPA.  This  contract  expires  in  June 
1996;  it  is  not  renewable. 

The  Idaho  Power  Company  purchase  is  a  seasonally  differentiated  firm 
power  purchase  ending  in  March  1996.  MPC  receives  75  MW  of  energy 
and  peak  in  the  winter  months  (October  through  March)  and  25  MW  of 
energy  and  peak  in  the  summer  months  (April  through  September)  from 
Idaho  Power  Company.  This  contract  is  not  renewable  beyond  1996. 

Basin  Electric  Power  Cooperative  will  make  surplus  energy  available  to 
MPC  from  April  1,  1993  through  March  31,  1995.  MPC  will  purchase 
a  minimum  of  427,000  MW  hours  during  each  of  the  contract  years,  with 
a  maximum  rate  of  delivery  of  75  MW  per  hour. 

The  BPA  Peak  for  Energy  Exchange  contract  provides  100  MW  of 
capacity.  All  energy  received  must  be  returned  to  BPA  within  seven  days 
with  a  29  average  MW  energy  payment.  This  contract  expires  in  June 
2001.  Renewal  of  this  contract  was  outside  of  the  Request  For  Proposal 
(RFP)  window  of  1995-2000.  It  is  possible  that  this  contract  could  be 
extended  beyond  2001;  however,  MPC  has  no  knowledge  of  the  terms  or 
conditions  of  such  a  contract  extension.  In  the  ILCP  process,  MPC 
assumed  an  extension  of  this  contract  under  existing  contract  terms.  MPC 


will  continue  to  look  at  contract  renewal  as  a  possible  future  resource  to 
be  included  in  MFC's  next  RFP. 

The  Idaho  Power  Company  seasonal  exchange  contract  specifies  that  MFC 
will  receive  50  MW  of  energy  and  capacity  from  Idaho  Power  Company 
for  90  days  during  the  winter.  In  return,  MFC  delivers  50  MW  of 
capacity  with  an  average  of  75  MW  of  energy  for  60  days  during  the 
summer  to  Idaho  Power  Company.  This  contract  ends  December  1997; 
however,  there  is  a  possibility  of  extending  this  contract.  This  is 
discussed  in  Section  4.7.1. 


4.1.4    Intemiptible  Load 

MFC  currently  has  64  MW  of  intemiptible  load  from  a  single  source; 
Rhone-Foulenc  Basic  Chemicals.  (See  Illustration  13  in  Appendix  A.)  In 
the  studies  which  identified  the  Short  List  of  Resources,  the  intemiptible 
load  was  included  annually  (see  Box  4e  of  Illustration  2  in  Appendix  A). 
This  was  consistent  with  the  way  intemiptible  load  was  handled  in  the 
March  1992  base  case  plan.  In  mid- 1992,  discussions  with  Rhone- 
Foulenc  suggested  that  MFC  would  not  serve  Rhone-Foulenc  as  a  firm 
load  beyond  1995.  This  uncertainty  was  included  in  Phase  2  of  the  Risk 
and  Uncertainty  Analysis  on  load  forecast  and  resource  capability  (Box  4h 
of  Illustration  2  in  Appendix  A);  it  is  also  reflected  in  the  selected 
resource  plan. 


4.2       Existing  Demand-side  Resources 

The  existing  demand-side  resources  refer  to  the  resources  already  acquired.  The 
resources  outlined  in  this  section  are  embedded  in  the  load  forecast.  Therefore, 
the  current  load  forecast  would  be  higher  if  demand-side  resources  had  not  been 
in  place.  From  1987  through  year  end  1992,  MFC  has  acquired  demand-side 
resources  totaling  8.9  average  MW  annual  energy  (without  losses)  and  17.0  MW 
of  peak  (noncoincident  and  without  losses).  These  demand-side  resources  were 
acquired  through  the  following  programs: 
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Program 

Energy 

Peak 

Super  Good  Cents 

2.3% 

5.7% 

Free  Weatherization 

11.9% 

0.0% 

Efficiency  Plus  Audits  (R) 

12.0% 

0.0% 

Efficiency  Plus  Lighting  (R) 

4.0% 

12.7% 

Efficiency  Plus  Business  Partners 

35.9% 

43.7% 

Leased  Lighting  Conversions 

22.8% 

25.6% 

Efficiency  Plus  Ground  Srce  Ht 
Pumps 

0.5% 

1.5% 

Efficiency  Plus  Audits  (C) 

0.4% 

0.7% 

Efficiency  Plus  Lighting  (C) 

9.9% 

9.9% 

Efficiency  Plus  Electric  Motor 
Rebate 

0.4% 

0.3% 

TOTAL 

100.00% 

100.0% 

The  demand-side  resources  MPC  plans  to  acquire  in  the  future  are  outlined  in 
Section  4.5.1. 


4.3      Qualifying  Facilities  Resources 

Qualifying  Facility  (QF)  resources  are  defined  as  resources  that  qualify  under  the 
Title  18,  Code  of  Federal  Regulations  and  the  applicable  Administrative  Rules  of 
Montana.  The  Administrative  Rules  of  Montana  state  that  "...  utilities  should 
implement  competitive  solicitations  . . .  before  acquiring  any  new  resources. "  The 
all  source  competitive  bid  includes  QF  resources. 

Existing  qualifying  facilities  include  Broadwater  Dam,  Montana  One,  Billings 
Generation,  Inc.  (BGI),  and  various  small  QFs.  Existing  Qfs  will  account  for 
38  average  MW  of  energy  and  45  MW  of  peak  in  1993.  In  mid-1995,  the  QF 
resources  will  increase  by  47  average  MW  of  energy  and  52  MW  of  peak  when 
Billings  Generation,  Inc.  begins  commercial  operation  (see  Illustration  13  in 
Appendix  A).  Illustration  14  in  Appendix  A,  displays  the  total  expected  peak  and 
energy  from  the  existing  QF  contracts  from  operating  year  1993-1994  to  2002- 
2003  for  hydro,  wind,  thermal,  and  total. 

The  Broadwater  Dam  project,  which  became  commercial  in  June  1989,  is  a 
10  MW  nominally  rated  hydroelectric  facility  located  on  the  Missouri  River  near 
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Toston,  Montana.  The  project  is  owned  and  operated  by  the  Montana 
Department  of  Natural  Resources  and  Conservation. 

Montana  One,  a  35  MW  contract  capacity  facility,  officially  known  as  the 
Colstrip  Energy  Limited  Partnership,  began  commercial  operation  in  May  1990. 
This  facility  is  located  6  miles  north  of  MFC's  Colstrip  generating  complex  and 
is  operated  by  Ultrapower-Constellation  Operating  Services  (UCOS). 

On  March  1,  1991,  MFC  signed  a  long-term  contract  with  Billings  Generation, 
Inc.  (BGI),  with  an  expected  commercial  date  of  July  1994.  This  thermal  plant 
will  be  located  adjacent  to  the  existing  Exxon  Refinery  in  Billings,  Montana.  The 
facility  will  bum  petroleum  coke,  a  waste  product  of  Exxon's  refinery  process, 
in  a  fluidized  bed  boiler.  In  addition  to  generating  power,  BGI  will  provide 
steam  to  Exxon.  The  42  MW  and  the  July  1994  in-service  date  was  the 
information  available  at  the  time  resources  were  analyzed.  The  result  of 
continued  contract  discussions  has  increased  the  peak  capability  to  52  MW  and 
the  in-service  date  has  been  updated  to  June  1995.  This  newest  information  was 
incorporated  into  the  selected  resource  plan. 


4.4       Future  MPC  Supply-side  Resources 

The  Clean  Air  Act  deals  with  SO2,  NO,,  and  air  toxins.  Consequently,  it  will 
have  an  impact  on  future  thermal  resources.  However,  the  impact  on  individual 
plants  is  not  known  at  this  time.  MFC  will  continue  to  monitor  the  affects  of  the 
Clean  Air  Act  on  possible  future  resources. 


4.4.1    Hydroelectric  Resources 

Nondiscretionary  rehabilitations  are  required  at  the  Rainbow,  Madison, 
Hauser,  and  Milltown  facilities.  Rehabilitation  at  these  four  MPC  hydro 
plants  is  necessary  and  considered  nondiscretionary  due  to  safety-related 
items,  age,  relicensing  efforts,  or  obsolescence.  "Nondiscretionary" 
means  that  to  ensure  continued  operation  at  these  plants,  MPC  believes 
that  the  rehabilitation  work  should  progress  as  planned.  These  are 
rehabilitations;  not  additions.  Capacity  increases  will  result  from  the 
installation  of  modem,  more  efficient  equipment.  However,  Rainbow  will 
be  rehabilitated  with  increased  hydraulic  capacity. 

Two  additions  to  existing  plants  are  considered  discretionary. 
"Discretionary"  means  that  MPC  has  some  flexibility  and  choice  as  to 
when  the  additions  can  be  made.  For  planning  purposes,  MPC  assumed 
these  resources  had  flexibility  beyond  constraints  of  the  FERC  license  to 
ensure  that  the  right  resource  was  timed  at  the  right  time.  The  Thompson 
Falls  Project  (FERC  Project  No.  1869)  license  was  due  to  expire  in 
December  2015.  In  April  1990,  FERC  amended  MFC's  Thompson  Falls 
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license  from  a  40-year  term  to  a  50-year  term  to  extend  the  license 
expiration  date  to  2025  and  to  include  the  addition  of  41  MW  of  January 
peak  and  50  MW  of  installed  capacity.  MPC  requested  a  two-year 
extension  from  FERC  to  extend  the  commercial  operation  date  to 
April  29,  1996.  Construction  of  the  new  powerhouse  is  scheduled  in 
1994-1996.  Improvements  at  Thompson  Falls  were  evaluated  in  the  ILCP 
process. 

The  40  MW  installed  capacity  upgrade  at  Ryan  was  included  in  MFC's 
Application  for  a  New  License  for  the  Missouri-Madison  Hydroelectric 
Project,  which  was  submitted  to  the  Federal  Energy  Regulatory 
Commission  in  November  1992.  A  new  powerhouse  would  be  added  and 
the  hydraulic  capacity  of  the  plant  would  be  increased.  With  the  new 
upgrade,  Ryan  will  be  operated  as  a  peaking  plant  rather  than  as  a  run-of- 
river  plant.  With  Cochrane  and  Morony,  as  an  integral  part  of  the  Ryan 
peaking  operation,  MPC  would  realize  an  incremental  increase  of  January 
capacity  of  43  MW. 


4.4.2    F.W.  Bird  Plant 

MFC's  F.W.  Bird  Plant  is  located  in  Billings,  Montana.  MFC's 
interpretation  of  recent  environmental  legislation  suggests  that  an 
environmental  assessment  of  the  Billings  area  may  be  required  before  life 
optimization  can  take  place.  Environmental  regulations  indicate  that  even 
though  the  facility  is  an  existing  facility  that  has  not  been  operated  for 
many  years,  the  F.W,  Bird  Plant  may  fall  under  new  resource  guidelines. 
Under  these  assumptions,  the  earliest  on-line  date  is  1997  due  to  the  time 
necessary  to  complete  an  environmental  assessment. 

Two  scenarios  of  operation  were  considered  for  this  plant:  peaking  and 
hydro  firming.  These  two  life  optimization  possibilities  would  have 
different  costs,  operating  characteristics,  and  length  of  life. 

The  peaking  operation  could  include  full  capacity  operation  24  hours  per 
day  during  two  months  in  the  summer  (July  and  August)  and  up  to  four 
weeks  during  the  winter  season.  This  scenario  would  have  a  15 -year  life. 

The  hydro  firming  operation  could  allow  operation  of  the  plant  as  a 
baseload  unit  for  up  to  11  months  of  the  year.  During  low  water  flow 
years,  the  plant  would  be  used  to  generate  the  difference  in  energy 
between  actual  hydro  production  and  that  produced  by  hydro  production 
in  average  water  flow  years.  Hydro  firming  capital  costs  are  $13,960,000 
more  than  the  15-year  life  peaking  operation  scenario.  This  hydro  firming 
operation  would  have  a  30-year  life. 
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operation  would  have  a  30-year  life. 
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4.4.3    J.E.  Corette  Plant 

MPC  is  currently  reviewing  programs  that  may  be  necessary  to 
accommodate  the  continued  operation  of  the  J.E.  Corette  Plant  beyond  the 
end  of  its  book  life  in  late  2004.  In  the  ILCP  process  continued  operation 
of  this  resource  was  assumed. 

The  1990  Clean  Air  Act  Phase  II  requirements  will  affect  the  J.E.  Corette 
Plant.  MPC  is  currently  studying  options  that  will  allow  MPC  to  operate 
this  facility  in  compliance  with  those  requirements.  MPC  does  not  believe 
meeting  compliance  requirements  will  be  an  obstacle. 


4.5       Efficiency  Improvement  Resources 


4.5.1    Future  MPC  Demand-side  Resources 

Three  MPC  DSM  program  scenarios  were  included  in  the  resource  stack 
for  development  of  the  1993  Load  Forecast  and  Integrated  Least  Cost 
Resource  Plan.  These  program  scenarios,  along  with  others,  were 
developed  in  1991.  The  1991  development  led  to  what  was  used  in  1992 
to  create  this  resource  plan.  The  MPC  demand-side  resources 
development  activities  over  the  last  two  years  are  summarized  below. 

1991  DSM  Resource  Development 

In  1991,  MPC  developed  ten  possible  demand-side  resources  program 
scenarios  through  the  use  of  templates.  A  template  is  a  spreadsheet  that 
ties  specific  program  information  (i.e.,  savings  per  end  use)  and  load 
information  (i.e.,  number  of  customers)  together  with  assumptions  of 
possible  penetration  rates,  customer  costs,  estimated  cost  of  promotion, 
and  incentives  to  calculate  DSM  energy  and  peak  savings  on  a  20-year 
cycle.  Demand-side  resources  program  scenarios  were  developed  for  four 
classes  of  customers:  Residential,  Commercial,  Small  Industrial,  and 
Contract  Industrial,  Within  each  of  the  four  classes,  standard  and 
accelerated  acquisition  rates  were  developed.  The  standard  acquisition 
rate  is  made  up  of  a  basic  set  of  assumptions  about  program 
characteristics,  including  annual  penetration  rates,  levels  of  promotional 
costs,  incentive  values,  and  manpower.  The  accelerated  acquisition  rate 
is  a  modified  set  of  program  assumptions  including  higher  manpower, 
higher  promotional  costs,  higher  incentive  levels,  and  higher  annual 
penetration  rates.  The  accelerated  programs  acquire  approximately  the 
same  amount  of  energy  and  peak  as  the  standard  programs,  only  in  a 
shorter  amount  of  time. 
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By  combining  the  demand-side  programs,  resource  portfolios  consisting 
of  one  program  from  Residential,  Commercial,  Industrial,  and  Contract 
Industrial  classes  were  created.  MFC's  1991 ILCP  process  resulted  in  the 
selection  of  the  demand-side  portfolio  consisting  of  Standard  residential. 
Accelerated  commercial.  Standard  industrial,  and  Accelerated  contract 
industrial  (SASA).  The  SASA  level  of  demand-side  resources  acquisition 
is  shown  in  the  1992  MFC  Load  Forecast  and  Integrated  Least  Cost 
Resource  Plan. 

The  demand-side  resources  programs  were  developed  from  demand-side 
measures  with  a  maximum  cost  of  115%  of  MFC's  avoided  cost  rates. 
This  15%  advantage  to  marginal  demand-side  measures  was  recommended 
by  MFC's  Conservation  and  Least  Cost  Flanning  Advisory  Committee  and 
included  in  the  ILCF  rules  of  the  Administrative  Rules  of  Montana  which 
were  finalized  by  the  Montana  Fublic  Service  Commission  in  December 
1992.  The  demand-side  measures  were  packaged  into  programs  with 
average  costs  substantially  less  than  the  avoided  costs. 

1992  DSM  Resource  Development 

The  demand-side  resources  used  in  the  1992  planning  process  were  an 
extension  of  the  1991  demand-side  resources  described  above.  During  the 
1992  process,  three  demand-side  portfolios  were  reviewed:  SASA,  SSSS, 
AAAA.  The  three  portfolios  represent  the  slowest  (SSSS),  the  fastest 
(AAAA),  and  a  middle  (SASA)  acquisition  rate.  Illustration  15  in 
Appendix  A,  outlines  these  three  portfolios.  MFC  focused  on  the  SASA 
demand-side  resources  and  identified  similar  resource  plans  using  the 
SSSS  and  AAAA  demand-side  resources  alternatives.  The  resulting 
information  from  using  the  three  portfolios  to  create  various  resource 
plans  was  applied  to  address  the  uncertainties  of  DSM  quantity  and  price 
and  to  understand  the  supply-side  resource  flexibility  necessary  to 
accommodate  all  cost-effective  demand-side  resources.  MFC  is  committed 
to  adjust  the  resource  plan  to  accommodate  all  cost-effective  demand-side 
resources. 


4.5.2    Transmission  and  Distribution  (T&D)  Improvements 

This  resource  will  be  comprised  of  a  number  of  projects  that  improve  the 
efficiency  of  the  transmission  and/or  distribution  systems.  These  projects 
include,  but  are  not  limited  to,  voltage  conversion,  conductor  replacement, 
replacement  of  transformers  with  lower  loss  units,  and  shifting  loads  to 
other  circuits  or  substations. 

For  many  years,  MFC  has  considered  efficiency  improvements  in 
evaluating  the  economic  viability  of  transmission  and  distribution  projects. 
However,  no  systematic  effort  was  undertaken  to  identify  projects  that  are 
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economically  viable  based  solely  on  improved  efficiency  of  the 
transmission  and/or  distribution  system.  This  resource  will  be  further 
developed  by  identifying  and  implementing  such  projects  and  will  be 
evaluated  using  MFC's  ILCP  process. 

Since  this  project  has  just  begun,  the  magnitudes  of  the  capacity  and 
energy  components  of  this  resource  are  not  known  at  this  time.  However, 
a  rough  estimate  for  these  projects  is  12  MW  and  6  average  MW  by  2003. 


4.6       RFP  Resources 

As  a  result  of  the  1992  Load  Forecast  and  Integrated  Least  Cost  Resource  Plan, 
MFC  identified  a  need  for  future  resources  starting  in  the  mid-1990s.  This  need 
was  filled  by  MFC  resources  and  resources  of  undefined  ownership.  To  expand 
the  resource  base  to  ensure  all  appropriate  resources  were  considered  in  the  ILCF 
process,  MFC  published  a  Request  For  Froposal  (RFF)  for  resources  in  an  all- 
source  competitive  bid  released  in  July  1991.  The  competitive  bid  solicitation 
process  followed  the  recommendations  of  the  Conservation  and  Least  Cost 
Flanning  Advisory  Committee  and  MFC's  understanding  of  the  proposed 
guidelines  of  the  Montana  Fublic  Service  Commission. 


The  RFP  process  identified  76  projects  that  represent  about  5,500  MW. 
are  listed  below. 


These 


No.  of 
Proposals 
Received 

Type  of  Project  Received 

3 

Demand-side  and  large  industrial  generation  projects 

1         ^^ 

Natural  gas  projects  representing  about  half  of  total 
capacity  offered                                                        | 

4 

Coal/coal  gas  projects 

7 

Waste  coal  projects 

1 

Petroleum  coke  project 

3 

Geothermal  projects 

7 

Hydro  projects  (including  pumped  hydro) 

13 

Wind  projects 

5 

Existing  utility  proposals 
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Costs  of  energy  for  the  76  projects  range  between  34.7  and  118.4  mills/kWh 
(levelized  1991  $'s).  The  lives  of  the  various  resources  ranged  from  9  years  to 
36  years.  Of  the  76  projects,  48  of  them  are  in  the  state  of  Montana.  The 
remaining  28  out-of-state  projects  consist  of  the  following:  4  from  Wyoming,  13 
from  Washington,  3  from  Nevada,  1  from  North  Dakota,  1  from  Utah,  3  from 
Idaho,  2  from  Oregon,  and  1  from  Colorado. 

The  demand-side  and  large  industrial  projects  are  located  in  Montana.  The 
largest  project  life  is  16  years. 

Of  the  33  natural  gas  projects,  17  are  located  in  Montana;  12  in  Washington;  2 
in  Oregon;  1  in  Nevada;  and  1  in  Idaho.  Project  life  ranges  from  9  years  to  30 
years.  The  size  varies  from  8  MW  to  220  MW  of  peak  capacity  and  from  5 
average  MW  to  201  average  MW  of  energy. 

Of  the  four  coal/coal  gas  projects,  two  are  located  in  Montana;  one  in  Utah;  and 
one  in  Wyoming.  The  project  life  varies  from  16  to  30  years.  One  of  the  four 
bids  was  rejected  early  in  the  process  because  of  lack  of  data.  The  size  of  the 
remaining  three  units  ranges  from  108  MW  to  161  MW  of  peak  capacity  and 
from  44  average  MW  to  141  average  MW  of  energy.  Three  of  the  projects  are 
considered  baseload  projects,  and  one  is  a  co-generation  project. 

Six  of  the  seven  waste  coal  projects  are  located  in  Montana.  The  project  life 
varies  from  25  to  35  years.  The  size  varies  from  40  MW  to  92  MW  of  peak 
capacity  and  from  35  average  MW  to  78  average  MW  of  energy.  All  seven 
projects  are  considered  baseload  projects. 

The  one  petroleum  coke  project  is  located  in  Montana;  it  is  a  co-generation 
project  with  a  30-year  life. 

All  three  geothermal  projects  are  located  outside  of  Montana  (two  in  Nevada  and 
one  in  Idaho).  Project  life  varies  from  20  to  30  years.  Project  size  varies  from 
20  MW  to  22  MW  of  peak  capacity  and  12  average  MW  to  18  average  MW  of 
energy. 

The  seven  hydro  projects  include  five  operating  run-of-river  and  two  pumped 
hydro  projects.  Five  projects  are  located  in  Montana,  one  is  located  in  Idaho, 
and  another  is  located  in  Wyoming.  The  project  life  varies  from  20  to  35  years. 
Project  size  varies  from  .  1  MW  to  250  MW  of  peak  capacity  and  .8  average  MW 
to  103  average  MW  of  energy. 

Of  the  13  wind  proposals,  12  are  located  in  Montana,  and  1  is  located  in 
Wyoming.  Resource  life  varies  from  25  to  36  years.  Project  size  varies  from 
4  MW  to  52  MW  of  peak  capacity  and  from  2  average  MW  to  25  average  MW 
of  energy.   One  of  the  proposals  was  rejected  due  to  lack  of  significant  data. 
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The  five  existing  utility  proposals  are  located  in  Montana,  North  Dakota, 
Colorado,  Washington,  and  Utah.  Resource  life  ranges  from  10  to  20  years. 
Size  varies  from  98  MW  to  1 14  MW  of  peak  capacity  and  from  30  average  MW 
to  86  average  MW  of  energy.  One  of  the  out-of-state  proposals  withdrew  from 
the  process  in  February  1992. 

For  general  descriptions  or  definitions  for  pulverized  coal,  combustion  turbine, 
combined  cycle,  integrated  gasification  combined  cycle,  pumped  hydro,  wind,  or 
geothermal  technology,  see  the  Glossary. 


4.7       Other  Western  Region  Utility  Resources 

This  section  describes  resources  that  were  not  bid  into  the  RFP  but  that  are 
available  to  MPC. 


4.7.1    Existing  Contracts 

MFC's  two  current  exchange  contracts  are  the  Idaho  Power  Co. 
Exchange,  which  ends  in  1997;  and  the  BPA  Exchange,  which  ends  in 
2001.  MPC  believes  that  both  exchanges  can  be  extended.  The  Idaho 
Power  Company  provided  information  regarding  extension  of  the  existing 
exchange.  This  exchange  was  evaluated  using  the  ILCP  process.  Terms 
and  conditions  of  the  BPA  Exchange  are  not  known.  In  our  resource 
planning  analyses  the  BPA  Exchange  contract  was  extended  using  existing 
contract  terms.  Current  contract  terms  of  the  Idaho  Power  Company  and 
BPA  exchanges  are  discussed  in  Section  4.1.3. 

The  Idaho  Exchange  was  evaluated  under  two  options:  one  was  to  extend 
the  existing  exchange  under  conditions  similar  to  the  current  contract 
terms;  the  second  was  an  extension  with  a  26  MW  increase  in  the  size  of 
the  exchange.  The  Idaho  Exchange  was  evaluated  in  a  manner  consistent 
with  all  other  future  resources. 

The  end  of  the  BPA  exchange  is  outside  the  window  of  development  (1995 
-  2000)  targeted  by  the  RFP  and  other  resources  evaluated  using  the  ILCP 
process.  Therefore,  for  the  purpose  of  this  study,  it  was  extended  with 
current  contract  conditions  and  terms,  realizing  that  the  terms  of  a  future 
extension  could  be  different. 


4.7.2    Potential  Contracts 

Arizona  Public  Service  (APS)  is  a  potential  short-term  seasonal  exchange 
conti^ct  from  June  1,  1996,  until  at  least  February  28,  1999.  MPC  would 
receive  50  MW  of  capacity  and  12.5  average  MW  of  energy  during  the 
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winter  period  of  November  1  through  February  28.  APS  would  receive 
25  average  MW  of  energy  during  each  summer  period  of  June  1  through 
September  30.  This  contract  was  evaluated  in  the  Static  Analysis  of  the 
ILCP  process,  but  was  moved  out  of  the  Dynamic  Analysis  because  of  its 
short-term  nature.  MFC  continues  to  evaluate  this  resource  as  an  option 
to  address  uncertainty. 


4.8       Alternative  Resources 

MFC  recognizes  that  the  alternative  resources  discussed  below  may  affect  the 
resource  plan  and  will  be  evaluated  in  the  context  of  the  ILCP  rules.  However, 
these  resources,  other  than  wind  and  geothermal,  were  not  included  in  the  ILCF 
process.  MFC  also  recognizes  that  although  the  wind  and  geothermal  resources 
included  in  the  RFF  process  were  not  competitive,  it  is  possible  that  these 
resources  may  affect  our  resource  plan  in  the  future.  The  1992  Energy  Policy 
Act  identified  certain  tax  credits  for  alternative  resources  that  may  enable  them 
to  be  more  competitive  in  the  future. 


4.8.1    Wind 

MFC  recognizes  there  is  potential  for  wind  resource  development  and  is 
interested  in  fully  understanding  this  as  a  potential  future  resource.  The 
1992  Energy  Policy  Act  may  improve  the  economic  competitiveness  of 
wind  resources.  Therefore,  MFC  will  continue  to  monitor  developments 
in  this  resource  area  and  undertake  studies  to  further  understand  wind  as 
a  potential  resource. 


4.8.2    Geothermal 

Although  MPC  received  geothermal  resource  bids  through  the  RFF 
process,  they  were  not  competitive.  However,  the  tax  credits  allowed 
through  the  1992  Energy  Policy  Act  may  make  this  resource  more 
competitive  in  the  future. 


4.8.3    Billings  MHD  Plant  -  J.E.  Corette  Plant  Site 

This  nonutility  project  would  consist  of  a  stand-alone 
Magnetohydrodynamics  (MHD)  plant  adjacent  to  the  existing  J.E.  Corette 
Plant,  The  Magnetohydrodynamics  Development  Corporation  (MDC)  is 
developing  a  project  for  potential  Department  of  Energy  (DOE)  Clean 
Coal  Technology  (CCT)  cost  share  funding.  MFC  supports  this  project 
because  MHD  has  the  potential  to  be  the  most  cost-effective  way  to  bum 
coal  with  the  least  impact  on  the  environment.  The  state  of  Montana  and 
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numerous  Montana  communities  also  support  this  project.  This  is 
demonstrated  by  letters  of  endorsement  from  the  communities,  $25  million 
dollars  of  coal  tax  reserve  funds  set  aside  by  the  state  of  Montana,  and  a 
local  tax  exemption  worth  $25  million  dollars  over  the  life  of  the  plant. 
The  future  of  this  project  is  unknown  since  it  is  dependent  upon  the 
competitive  selection  in  1993  for  the  government/industry  co-funding. 

If  selected,  the  MHD  plant  would  share  the  J.E.  Corette  Plant  site,  the 
coal  handling  facilities,  and  the  transmission  facilities.  The  net  output 
would  be  about  80  MW  of  electricity.  Production  would  consist  of  two 
phases:  a  3-year  demonstration  phase  (1997  -  1999),  and  a  15-year  plus 
(2000  -  on)  baseload  operation.  Firm  power  production  can  start  as  early 
as  1998.  Adding  the  MHD  plant  to  the  site  not  only  would  add  80  MW 
of  electric  capacity,  but  would  also  reduce  the  total  site  SO2  emissions  by 
the  J.E.  Corette  Plant  and  MHD  coal  pile  management. 

As  an  Independent  Power  Producer  (IPP),  the  Magnetohydrodynamics 
Development  Corporation  propose  to  sell  its  power  to  MPC  and  other 
northwest  utilities.  It  is  anticipated  that  30  MW  of  the  MHD  capacity 
could  be  utilized  to  meet  part  of  MPC's  needs  after  consideration  in  the 
context  of  the  ILCP  rules. 


4.8.4    Other  Alternative  Supply-side  Resources 

There  was  not  sufficient  information  to  complete  a  Comprehensive 
Analysis  on  the  alternative  resources  discussed  below.  However,  MPC 
will  continue  to  monitor  their  development,  and  modify  the  resource  plan 
as  appropriate. 

4.8.4.1  Solar 

The  current  solar  resource  development  has  high  capital  costs  and 
low  conversion  efficiencies;  consequently,  large,  utility-grade 
solar  resources  are  not  viable  in  Montana.  MPC  recognizes  the 
continued  improvement  in  cost  and  efficiencies. 

Also,  the  MPC  service  area  receives  considerably  less  solar 
energy  than  other  areas  of  the  country  during  the  winter  months 
when  the  electrical  production  is  needed.  Some  smaller, 
dispersed  applications  of  photovoltaic  may  be  considered  in  a 
planning  cycle  in  the  future.  The  1992  Energy  Policy  Act,  along 
with  improvements  in  conversion  efficiencies,  should  spur  further 
development  of  solar  resources. 
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4.8.4.2  Fuel  Cells 


Fuel  cells  convert  the  chemical  energy  in  a  fuel  gas  to  DC 
electricity.  Conceptually,  they  are  similar  to  a  battery  with  a 
continuous  addition  of  chemical  energy;  natural  gas  is  the 
preferred  fuel  at  this  time. 

A  considerable  amount  of  research  and  development  is  underway 
with  respect  to  fuel  cells  and  demonstration  fuel  cell  projects  have 
been  completed.  Larger  size  units  are  expected  to  be 
commercially  available  in  the  mid-1990s. 

Fuel  cells  create  a  significant  amount  of  heat  during  operation, 
therefore,  siting  will  be  affected  by  the  availability  of  fuel  supply 
and  hosts  to  consume  the  waste  heat. 


4.8.4.3  Fuel  Switching 

Fuel  switching  is  the  replacement  of  electric  space  and  water 
heating  with  natural  gas  heat  or  other  fuel.  Given  current 
projections  of  electric  and  gas  marginal  cost,  and  considering 
capital  costs,  it  appears  that  fuel  switching  may  be  economical 
and  improve  fuel  efficiency.  MFC  has  made  an  initial  review  of 
this  concept  as  an  electric  resource  and  will  continue  to  explore 
fuel  switching  as  a  possible  future  resource. 
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5.0       PUBLIC  INPUT  AND  UTILITY  MANAGEMENT  REVIEW 

MFC's  ILCP  process  included  input  from  many  sources.  MPC  used  this  input  to  ensure 
the  ILCP  process  accounted  for  utility  and  nonutility  information  and  concerns. 

5.1       Conservation  and  Least  Cost  Planning  Advisory  Committee  (CLCPAC) 

MPC's  ILCP  process  has  been  developed  over  the  years  through  a  collaborative 
effort  with  MPC's  Conservation  and  Least  Cost  Planning  Advisory  Committee 
(CLCPAC).  The  CLCPAC  was  formed  in  1988  through  an  agreement  between 
MPC,  the  Natural  Resources  Defense  Council,  and  the  District  XI  Human 
Resource  Council.  The  CLCPAC  is  comprised  of  individuals  or  groups  who  are 
interested  in  energy  policy  and  the  utility  regulatory  process  in  Montana. 
Members  include  representatives  from  MPC,  the  District  XI  Human  Resource 
Council,  the  MPC  Large  Users  Group,  the  Montana  Environmental  Information 
Center,  the  Northern  Plains  Resource  Council,  the  Montana  Department  of 
Natural  Resources  and  Conservation,  and  the  Northwest  Power  Planning  Council. 
The  purpose  of  the  CLCPAC  was  to  create  a  voluntary,  informal,  collaborative 
forum  in  which  to  develop  a  shared  understanding  of  MPC's  conservation  and 
resource  planning  and  acquisition  processes  and  to  provide  recommendations  for 
improving  them.  MPC  modeled  its  ILCP  process  after  the  recommendations 
outlined  in  the  Integrated  Least  Cost  Planning  Report  and  Recommendations  to 
Montana  Power  Company  and  Montana  Public  Service  Commission. 

As  MPC  developed  the  ILCP  process  for  the  1993  Load  Forecast  and  Integrated 
Least  Cost  Resource  Plan,  MPC  met  with  the  CLCPAC  to  present  an  outline  of 
the  ILCP  process  and  to  request  their  input. 

MPC  met  with  the  CLCPAC  on  April  30,  1992  and  presented  the  same 
information  that  was  presented  to  the  MPC  Utility  Officers  on  April  23,  1992. 
The  purpose  of  this  meeting  was  to  outline  and  describe  the  proposed  methods  to 
be  used  throughout  the  ILCP  process  and  to  ask  for  comments  and  guidance  in 
developing  the  ILCP  process.  The  results  of  this  meeting  caused  MPC  to 
evaluate  alternative  environmental  impacts. 

On  September  14,  1992,  information  that  had  been  presented  to  the  MPC  Utility 
Officers  on  August  6  and  August  25,  1992  was  presented  to  the  CLCPAC.  The 
purpose  of  this  meeting  was  to  outline  the  results  of  the  various  analyses 
completed  to  date  and  to  outline  the  resources  and  resource  plans  analyzed 
through  the  Risk  and  Uncertainty  and  the  Decision  Rule  Analyses.  The  result  of 
this  meeting  caused  MPC  to  expand  its  Phase  2  Risk  and  Uncertainty  Analysis. 
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5.2       Montana  Public  Service  Commission  (MPSC) 

On  December  15,  1992,  the  Montana  Public  Service  Commission  (MPSC) 
adopted  new  rules  establishing  policy  guidelines  on  integrated  least  cost  resource 
planning  for  electric  utilities  in  Montana.  These  guidelines  were  based,  in  part, 
on  the  CLCPAC  publication  entitled  Integrated  Least  Cost  Planning  Report  and 
Recommendations  to  Montana  Power  Company  and  Montana  Public  Service 
Commission,  which  was  published  in  October  1990.  The  process  MPSC  followed 
to  produce  the  new  rules  included  meetings  and  roundtable  discussions  with  other 
utilities  and  other  interested  parties. 

The  ILCP  rules  in  the  Administrative  Rules  of  Montana  were  not  finalized  until 
December  1992,  which  was  after  MPC  had  completed  the  ILCP  process. 
However,  based  on  available  drafts,  MPC  made  a  concerted  effort  to  incorporate 
and  follow  the  proposed  guidelines,  and  feels  that  the  plan  conforms  to  the 
guidelines. 


5.3       Public  Process 

MPC's  public  process  consisted  of  a  bill  insert  that  was  sent  to  every  MPC 
customer  during  October  and  November  1992;  six  public  meetings  that  were  held 
in  November  1992;  a  questionnaire  that  was  handed  out  at  the  public  meetings; 
and  a  second  bill  insert  that  was  sent  to  every  MPC  customer  in  January  1993. 
This  second  bill  insert  summarized  the  results  of  the  customer  questionnaire  and 
public  meetings. 

The  purpose  of  the  public  process  was  threefold:  (1)  inform  the  public  of  the 
process  by  which  future  resources  come  into  MPC's  Resource  Plan;  (2)  receive 
public  input  on  that  process;  and  (3)  discuss  the  Short  List  of  Resources  and 
receive  comments  on  those  resources. 

The  first  bill  insert  was  designed  so  one  side  gave  basic  information  outlining 
MPC's  need  for  resource  in  the  future,  the  status  of  MPC's  current  resources, 
and  the  proposed  Short  List  of  Resources  resulting  from  the  13  base  plans  (See 
Box  4d  on  Illustration  2  in  Appendix  A).  The  other  side  of  the  bill  insert  listed 
two  ways  for  customers  to  participate:  (1)  by  completing  the  questionnaire  and 
indicating  how  much  weight  various  factors  should  be  given  in  choosing  future 
resources,  and  (2)  by  attending  one  of  the  public  meetings.  A  copy  of  the  bill 
insert  is  provided  in  Illustration  16  in  Appendix  A. 

The  questionnaire  asked  customers  how  they  would  weigh  the  following  factors: 
price,  environmental  impact,  resources  located  in  Montana,  reliability  of  service, 
and  local  community  impact.  Space  was  available  for  any  other  factors  that 
customers  wanted  to  add  to  the  list.  The  customers  were  asked  to  weigh  each 
factor  as  heavy,  medium,  light,  or  none. 
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The  total  number  of  questionnaires  processed  was  3,678,  approximately  1.43% 
of  MFC's  customers.  The  straight  customer  tally  of  how  customers  filled  out  the 
questionnaire  is  shown  on  Illustration  17  in  Appendix  A.  Reliability  and 
environmental  concerns  were  the  two  issues  that  received  the  highest  ratings; 
price  was  a  close  third.  The  majority  of  the  respondents  were  city  dwellers,  who 
had  been  Montana  residents  for  over  20  years. 

Public  meetings  were  held  at  the  following  places  on  the  dates  indicated: 


Location 

Date              1 

Bozeman 

November  10,  1992 

Butte 

November  11,  1992 

Helena 

November  12,  1992 

Great  Falls 

November  18,  1992 

Missoula 

November  19,  1992 

Billings 

November  24,  1992 

Average  attendance  at  the  public  meetings  was  25.  The  public's  questions  and 
concerns  centered  around  conservation;  cost  of  future  resources;  rates  and  MFC's 
rate  structure;  clarification  and  status  of  various  resource  technologies  including 
wind,  hydro,  natural  gas,  coal,  and  MHD;  MFC's  load  forecast;  environmental 
concerns;  and  using  Montana  resources  for  Montanans.  The  audience's  choices 
for  communication  between  MFC  and  customers,  in  order  of  preference,  were  bill 
inserts;  public  meetings;  newspaper  advertisements;  and  newspaper  articles.  The 
public  expressed  an  interest  in  being  informed  of  the  results  of  the  public 
meetings  and  bill  insert  questionnaire  and  in  MFC  continuing  the  public  process 
in  the  future. 

The  January  1993  issue  of  Montana  Energy,  which  is  a  monthly  bill  insert 
publication,  informed  MFC  customers  of  the  results  of  the  public  process  and 
extended  MFC's  appreciation  of  their  participation  (see  Illustration  18  in 
Appendix  A). 


5.4       Litchfield  Consulting  Group,  Inc.  Evaluation 

The  Litchfield  Consulting  Group,  Inc.  (Litchfield)  was  asked  by  MFC  to  evaluate 
the  integrated  least  cost  resource  planning  process  used  in  developing  MFC's 
ILCF  plan.  The  results  of  the  optimization  process  were  not  available  during  the 
review  by  Litchfield.  MFC  had  completed  the  dynamic  portion  of  the  process 
(refer  to  Boxes  la  through  3c  in  Illustration  2  in  Appendix  A)  and  was  preparing 
to  conduct  the  analysis  for  Risk  and  Uncertainty,  additional  analyses  for 
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transmission,  environmental  and  technical  concerns,  and  the  Multi-Attribute 
Decision  Rule  Analysis. 

The  Litchfield  review  included  examining  the  process  used  to  evaluate  resource 
proposals,  the  models  used  to  estimate  costs  and  benefits,  and  the  decision-making 
process  for  making  recommendations.  The  results  of  the  Litchfield  evaluation 
included  the  following  paragraph  in  their  report  to  MPC: 

"The  bid  evaluation  process  will  provide  accurate  information  for  decision  makers 
to  select  new  resources.  In  the  final  analysis  decisions  must  be  based  on 
judgment.  This  bid  evaluation  process  is  designed  to  provide  both  quantitative 
and  qualitative  information  on  which  to  base  that  judgment.  The  technical 
evaluation  staff  have  been  careful  to  not  create  a  process  where  a  "black  box" 
makes  decisions  without  appropriate  trade-offs.  This  resource  evaluation  process 
provides  MPC  management  and  the  MPSC  with  the  information  needed  in  order 
to  make  an  informed  judgment  about  those  resources  that  can  best  meet  MPC's 
future  energy  needs. " 


5.5       MPC  Utility  OfTicer  Review 

There  were  five  meetings  with  MPC  Utility  Officers.  Each  meeting  is  discussed 
below. 

1.  The  material  presented  to  the  Utility  Officers  during  the  April  23,  1992 
meeting,  included  a  description  of  the  Static  Analysis,  benefit  definitions, 
cost  definitions,  definition  of  externalities,  methods  to  account  for 
environmental  externalities,  MPC's  environmental  matrix,  environmental 
externality  adjustment  factor,  debt  equivalent  equity,  possible  static 
screening  ratios,  Static  Analysis  selection  criteria,  and  Dynamic  Analysis 
selection  criteria. 

2.  A  joint  meeting  with  the  Utility  Officers  and  the  CLCPAC  was  held  on 
May  20,  1992.  At  this  meeting,  Dynamic  Analysis;  proposed  quantifiable 
Risk  and  Uncertainty  Analysis;  proposed  nonquantifiable  Risk  and 
Uncertainty  Analysis;  proposed  Decision  Rule;  quantitative  analysis  on  the 
attributes  of  the  Decision  Rule;  and  the  nonqualitative  analysis  on  the 
attributes  of  the  Decision  Rule  were  discussed. 

3.  On  August  6,  1992  the  results  of  the  dynamic  process  were  presented  to 
■the  Utility  Officers  .  The  presentation  included  an  overview  of  the 
dynamic  process,  the  bid  response  and  resource  list,  base  resource  plans, 
other  analysis  summaries,  financial  comparisons,  load  and  resource 
tabulations,  and  visual  presentations  depicting  customer  and  owner 
concerns. 
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4.  The  meeting  on  August  25,  1992  covered  plan  cost;  plan  surplus  or 
deficiency;  customer  and  owner  concerns;  and  the  uncertainty  analyses. 
The  uncertainty  analyses  were  done  on  load,  fuel,  DSM,  economy  sales, 
environmental,  transmission,  debt  equivalent  equity,  reliability,  technical 
and  resource  cost.  As  a  result  of  this  meeting,  the  Short  List  of 
Resources  was  published. 

5.  In  November,  the  Resource  Negotiation  Action  Plan  was  presented  to  the 
Utility  Officers.  The  Resource  Negotiation  Action  Plan  was  used  to  focus 
the  negotiation  with  all  resources  and  provide  the  base  for  the  current 
plan. 
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6.0       INTEGRATED  LEAST  COST  PLANNING  PROCESS 

MFC's  need  for  resource  in  the  year  2000  is  over  400  MW.  The  ILCP  process  was  used 
to  screen  84  potential  resources  (totaling  over  5,500  MW)  to  13  potential  resources 
(representing  over  700  MW),  some  of  which  will  be  used  to  fill  the  need  in  2000.  This 
section  describes  the  ILCP  process  that  MPC  used  to  identify  and  evaluate  resources  and 
resource  plans. 


6.1      Determine  the  Need  for  Future  Resource 

A  need  for  future  resources  exists  whenever  the  difference  between  the  capability 
of  MPC's  existing  and  future  committed  resources  and  the  load  forecast  is 
negative.  To  determine  if  there  is  a  need  for  energy  or  peak  resource,  MPC  uses 
the  following  "need  equation:" 

Need  =  (^Resource  Capabilities)  -  Load  Forecast 

As  shown  in  this  equation,  any  change  in  the  load  forecast  or  resource  capabilities 
cause  a  change  in  the  need.  Both  of  these  variables  represent  a  "future  forecast." 
Consequently,  MPC's  ILCP  process  accommodates  for  forecast  uncertainty 
through  a  thorough  Risk  and  Uncertainty  Analysis. 

In  the  1993  ILCP  process,  MPC  used  the  base  case  load  forecast  from  the  1992 
Load  Forecast  and  Integrated  Least  Cost  Resource  Plan  for  the  Load  Forecast 
variable  in  the  equation  and  various  combinations  of  existing  and  potential 
resources  for  the  sum  (E)  of  Resource  Capabilities  in  the  equation.  The  hydro 
resource  capabilities  were  identified  using  critical  water  hydro  generation 
capabilities.  MPC's  forced  outage  reserve  requirements  were  computed  as  a 
percent  of  load,  and  the  need  for  peak  resource  was  increased  by  this  amount. 

MPC  applies  the  Need  equation  twice:  once  to  identify  if  a  need  exists  for  energy 
resource,  and  again  to  identify  if  a  need  exists  for  peaking  resources.  MPC 
identifies  a  need  for  energy  resource  on  an  annual  basis.  The  need  for  peaking 
resource  is  determined  during  the  forecast  peak  load  month  of  January. 

MPC's  surplus  and  deficiency,  identified  in  the  1992  ILCP,  before  the  addition 
of  future  supply-side  or  demand-side  resources,  is  shown  in  Illustration  3  in 
Appendix  A.  The  horizontal  line  represents  load  and  resource  balance.  A  need 
for  resource  exists  when  either  the  annual  average  energy  line  (box)  or  the 
January  peak  line  (+)  fall  below  the  horizontal  line.  A  table  of  MPC's  surplus 
or  deficiency  is  shown  at  the  bottom  of  Illustration  3  in  Appendix  A.  In  2(XX), 
MPC  is  108  annual  average  MW  deficient  and  413  MW  peak  resource  deficient; 
consequently,  MPC  will  need  to  acquire  108  average  MW  and  413  MW  of 
resource  by  2000  to  meet  our  customers'  electrical  requirements. 

After  the  Decision  Rule  Analysis  was  completed,  the  need  for  resource  changed 
as  additional  information  became  available.    There  were  changes  to  the  critical 
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water  hydro  peaking  capability,  a  new  base  case  load  forecast  was  available,  there 
was  a  possibility  of  losing  a  large  customer,  and  there  was  a  possibility  of  losing 
an  existing  contract  resource.  These  changes  are  described  in  more  detail  in 
Section  6.5.2. 


6.2       Identify  Resources 

Questions  arose  concerning  whether  the  future  resources  identified  in  the  1992 
Load  Forecast  and  Integrated  Least  Cost  Resource  Plan  were  indeed  the  best  least 
cost  resources;  consequently,  MPC  made  a  concerted  effort  to  identify  all 
potential  resources  to  ensure  that  the  best  resources  to  serve  our  customers'  needs 
are  acquired.  This  section  describes  how  MPC  identified  potential  resources.  A 
detailed  discussion  of  the  resources  themselves  can  be  found  in  Section  4.0. 
(This  step  in  the  ILCP  process  is  displayed  as  Boxes  la  through  Ic  in 
Illustration  2  in  Appendix  A.) 

First,  MPC's  1992  Load  Forecast  and  Integrated  Least  Cost  Resource  Plan 
identified  three  categories  of  resources  that  met  our  customers'  needs  into  the 
future.  These  resources  included  MPC  supply-side  resources,  MPC  demand-side 
resources,  and  non-MPC  resources;  these  were  included  in  the  ILCP  process  as 
resource  alternatives.  Two  additional  MPC  demand-side  resources  were  added 
as  resource  alternatives  to  identify  a  lower  and  upper  bound  based  on  rate  of 
acquisition.  In  addition,  rehabilitation  of  four  existing  hydro  resources  is 
necessary  and  considered  nondiscretionary  in  the  ILCP  process  because  of  age, 
obsolete  generators  and  equipment,  or  safety-related  concerns. 

Second,  MPC  used  a  bidding  process  to  solicit  bids  for  supply-side  and  demand- 
side  resources.  The  RFP  was  issued  in  July  1991.  The  bidders  were  to  submit 
completed  bids  to  MPC  by  December  20,  1991.  The  RFP  indicated  that  the 
preferred  on-line  date  was  within  a  bid  window  from  July  1,  1995,  through  June 
30,  2000;  however,  resources  with  an  on-line  date  prior  to  the  bid  window  were 
not  eliminated.  The  RFP  solicitation  generated  responses  from  44  project 
sponsors  (76  projects).   The  76  projects  totaled  approximately  5,500  MW. 

Third,  after  the  bids  had  been  received,  MPC  realized  information  had  not  been 
received  from  some  western  utilities  with  known  seasonal  exchange  potential. 
Consequently,  MPC  solicited  potential  resource  information  from  these  utilities, 
and  this  information  was  included  in  the  ILCP  process. 


6.3       Evaluate  Individual  Resources  (Static  Analysis  of  Resources) 

The  screening  methodology  and  selection  criteria  used  by  MPC  to  evaluate  the 
resources  is  described  below.  (This  step  is  shown  as  Boxes  2a  through  2c  in 
Illustration  2  in  Appendix  A.) 
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6.3.1    Review  Bid  Proposals  for  Completeness 

All  bids  were  reviewed  to: 

1.  ensure  they  complied  with  the  minimum  bid  requirements, 

2.  ensure  that  the  information  necessary  for  consistent  analysis  was 
included, 

3.  review  cost  assumptions  for  reasonableness, 

4.  review   escalation   assumptions   and   indices   specified   in   the 
proposals,  and 

5.  place  all  bids  with  indexed  bid  prices  on  a  consistent  basis. 

Minimum  bid  requirements  for  a  supply-side  bid  included  a  price  bid 
summary,  reliability  summary,  risk  summary,  operation  summary, 
environmental  summary,  and  information  on  cost  estimation,  financing 
requirements,  dual  fuel  capabilities,  fuel  plan,  maintenance  requirements, 
performance  guarantee,  design  and  engineering,  generator  design 
parameters,  site  acquisition,  management  plan,  thermal  host,  voltage 
support,  permits  and  licenses,  by  product  disposal  plan,  and  milestone 
schedules. 

Minimum  bid  requirements  for  a  demand-side  bid  included  economics  on 
cost  estimation,  financing,  payback,  evaluation  of  cost;  reliability 
information  on  project  location,  technology,  maintenance,  performance, 
design  and  engineering;  risk  associated  with  site  acquisition,  design  and 
engineering,  and  management;  and  operation  information  on  equipment 
disposal,  contract  term,  bulk  power  system,  and  protection  criteria,  a  price 
bid  summary,  risk/reliability  summary,  operation  summary,  and 
environmental  summary. 

The  bids  were  reviewed  to  ensure  that  they  complied  with  the  minimum 
bid  requirements  and  to  ensure  that  the  information  needed  for  a  consistent 
analysis  was  included.  If  the  bid  price  information  was  deemed 
incomplete,  the  bidder  was  notified  and  given  a  reasonable  amount  of  time 
in  which  to  respond.  At  this  point,  three  bids  were  found  to  be  inadequate 
and  were  not  evaluated  further. 

Also,  as  it  would  not  be  prudent  for  MPC  to  pursue  bids  that  could  not 
ultimately  be  developed  at  the  prices  bid,  the  cost  assumptions  were 
reviewed  for  reasonableness  and  compared  to  average  industry  costs. 
Bidders  were  again  given  a  reasonable  amount  of  time  in  which  to  respond 
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to  questions  or  requests  for  additional  information  arising  from  this 
comparison. 

For  bids  that  specified  bid  price  escalation  indexes,  the  index  assumptions 
were  reviewed  for  consistency,  applicability,  and  reasonableness.  Some 
bids  assumed  very  little  escalation  and  others  assumed  high  escalation.  To 
compare  the  bids  equally,  MPC  removed  assumed  escalation  indices  from 
the  bid  prices  and  replaced  them  with  "like"  indices  from  the  Data 
Resources  Incorporated  (DRI)  publication  used  in  MFC's  resource  plan 
escalation  assumptions.  Assumptions  consistent  with  MPC  's  resource 
plan  fuel  escalation  assumptions  were  used  in  place  of  the  nonfixed  fuel 
related  bid  prices.  The  replacement  assumptions  ensured  fair  and 
consistent  treatment  of  all  bids  in  the  selection  process.  Also  by  bench 
marking  all  resources  (bids,  MPC,  and  other  western  utilities)  to  a 
common  set  of  escalation  assumptions,  any  bias  due  to  escalation 
assumptions  was  removed  by  placing  all  resources  on  a  level  playing  field. 


6.3.2    Screen  Resources 

6.3.2.1  Phase  1  Screening 

After  the  completeness  review,  a  first  screening  of  the  resources 
was  completed.  The  bid  price  and  the  estimated  environmental 
impact  supplied  by  the  resource  sponsors  were  used  in  the  first 
screening  to  rank  the  resources.  Two  ratios  were  developed  for 
each  resource. 

«    .  1  _  _^  _  Resource  Benefit 
C       ResourceCost 


J-    .  *  _  B    Loss  Adjustment  Factor 

C    Environmental  Externality  Adjustment  Factor 


Ratio  1 ,  a  benefit  to  cost  ratio,  was  computed  as  the  ratio  of  the 
system  benefit  of  the  project  to  the  cost  of  the  project.  The 
benefit  of  the  project  over  its  life  is  the  product  of  MFC's  March 
1992  avoided  cost  rates  times  the  project's  energy  (firm  and 
nonfirm)  and  peak  quantities  delivered  to  the  electric  system. 
The  project's  energy  and  peak  capabilities  and  avoided  cost  rates 
were  differentiated  by  winter  and  summer  seasons.  In  theory,  the 
avoided  cost  rates  represent  the  cost  of  marginal  resource  in 
MFC's  resource  plan.  The  cost  was  the  bid  price  supplied  by  the 
project's  resource  sponsor.  Resources  with  the  larger  benefit  to 
cost  value  provide  the  most  benefit  to  the  electric  system, 
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Ratio  2  multiplies  the  benefit  to  cost  ratio  by  a  Loss  Adjustment 
Factor  (LAF)  and  divides  this  result  by  an  Environmental 
Externality  Adjustment  Factor  (EEAF).  The  loss  adjustment 
factor  was  1.056  for  resources  determined  to  reduce  line  losses 
and  1.00  for  all  other  resources.  The  EEAF  used  in  this  equation 
was  supplied  by  the  resource  sponsor.  Each  resource  sponsor's 
bid  package  included  a  table  that  provided  a  generic  EEAF  for 
various  resources.  The  EEAF  could  range  from  1.00  or  less  for 
an  environmentally  benign  resource  to  1.15  or  greater  for  an 
environmentally  harsh  resource.  MFC's  review  of  the  bid  price 
and  environmental  impacts  for  each  resource  continued  through 
both  phases  of  the  screening  process. 

The  Ratio  1  and  2  results  are  displayed  in  Illustrations  19  and  20 
in  Appendix  A,  respectively.  Each  "box"  depicts  a  resource 
levelized  annual  cost  in  millions  of  dollars  on  the  x  axis,  and  the 
ratio  value  on  the  y  axis.  These  illustrations  show  that  the 
resource  annual  cost,  which  is  dependent  upon  the  size  of  the 
resource,  ranges  from  about  $1  million  per  year  to  about  SlOO 
million  per  year.  The  ratio  values  range  from  slightly  greater 
than  0.4  to  about  2.4.  Theoretically,  resources  with  a  low  annual 
cost  and  large  ratio  value  would  be  the  most  preferred. 

Selection  Criteria 

Resources  that  passed  Phase  1  of  the  screening  process  were 
selected  based  on  the  following  criteria. 

1.  Ratio  1  and  2  values  were  computed  for  each  resource. 

2.  Resources  were  ranked  by  Ratio  value.  Resources  with  a 
Ratio  2  value  greater  or  equal  to  the  RFP  demand-side 
resources  bid  were  passed. 

3.  The  RFP  demand-side  resources  was  passed. 

4.  Resources  with  special  operating  characteristics,  which 
were  not  captured  by  the  ratio  value,  were  passed. 

5.  Since  MFC's  greatest  need  is  for  peak  resource,  "pure" 
peaking  resources  were  passed. 

6.  The  Ratio  1  values  were  checked  to  insure  that  using  ratio 
2  values  represented  a  reasonable  set  of  the  best  resources. 


6-5 


7.  The  selected  resources  were  reviewed  to  insure  that  a 
significant  number  of  sizes,  technology  types,  operating 
characteristics,  and  fuel  types  were  passed. 

Results 

Forty-three  resources  were  passed  and  are  represented  on 
Illustrations  19  and  20  in  Appendix  A,  by  the  boxes  containing  an 
"X".  These  resources  can  be  classified  in  the  following  manner: 


Total  Number  of 
Resources  Passed 

Resource  Classincation 

35 

RFP  supply-side  resources. 

2 

Demand-side  resources;  one 
MFC  and  one  RFP  sponsored. 

5 

MPC  supply-side  resources. 

' 

Other  utility  resource. 

Resources  that  did  not  pass  Phase  1  of  the  screening  process  were 
placed  on  an  alternative  list.  MPC's  selection  process  was  fluid 
enough  to  allow  resources  that  were  placed  on  an  alternative  list 
to  be  returned  to  active  analysis  status  should  circumstances 
warrant. 


6.3.2.2  niase  2  Screening 

The  43  resources  that  passed  Phase  1  and  two  additional  MPC 
demand-side  resources  were  included  in  Phase  2  of  the  screening 
process.  The  results  of  the  environmental,  technical,  and 
transmission  analyses  were  incorporated  into  the  Phase  2 
screening.  The  purpose  of  Phase  2  was  to  reduce  the  number  of 
resources  on  the  active  analysis  list  through  a  more  detailed 
qualitative  and  quantitative  analysis  of  the  resources.  The 
quantitative  analysis  included  evaluating  the  cost  of  the  resource, 
environmental  externality  adjustment  factor,  line  loss  adjustment, 
and  debt  equivalent  of  purchase  power.  The  qualitative  analysis 
included  a  review  of  the  technical  feasibility,  transmission  and 
distribution  interconnection,  socioeconomic  benefits,  dispatch 
benefits,  siting  benefits  and  risks,  and  fuel  supply.  The  results  of 
the  qualitative  analysis  were  factored  into  the  selection  criteria. 
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To  complete  the  quantitative  analysis,  four  new  screen  ratios  were 
computed.  These  screening  ratios,  or  "R"  ratios,  were  used  to 
identify  the  resources  that  would  be  passed  to  the  next  step  of  the 
ILCP  process.  The  following  "R"  ratios  were  computed  for  each 
resource. 

p.  _  Resource  Benefit  *  LAF  -^  Dispatch  Benefit 
Resource  Cost 


P^_  Resource  Benefit*  LAF  ■*•  Dispatch  Benefit 
Resource  Cost  +  DEE 


j.^  _  Resource  Benefit  *  LAF  +  Dispatch  Benefit 
Resource  Cost  *EEAF  +  DEE 


p.  _  Resource  Benefit*  LAF  ■*■  Dispatch  Benefit 
Resource  Cost  *EEAF 


Where:  LAF    =  Loss  Adjustment  Factor 

EEAF  =         Environmental      Externality 

Adjustment  Factor 
DEE    =  Debt  Equivalent  Equity  of  Purchased 

Power 

The  remainder  of  this  section  describes  each  parameter  of  the 
four  "R"  ratios.  The  Selection  Criteria  described  below  explains 
how  these  ratios  were  used  to  select  the  resources  to  be  passed  to 
the  next  step  in  the  ILCP  process. 

The  Resource  Benefit  is  the  benefit  of  the  project  over  its  life  is 
the  product  of  MPC's  avoided  cost  rates  times  the  project's 
energy  (firm  and  nonfirm)  and  peak  quantities  delivered  to  the 
electric  system.  The  project's  energy  and  peak  capabilities  and 
avoided  cost  rates  were  differentiated  by  winter  and  summer 
seasons.  Any  additional  benefit  associated  with  the  resource  was 
also  considered.    (This  is  the  same  as  Phase  I). 

The  Line  Adjustment  Factor  (LAF)  was  determined  by  MPC 
and  applied  to  those  projects  that  could  decrease  line  losses  as  a 
result  of  the  project.   The  LAF  was  the  same  as  Phase  1 ,  but  it 
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also  included  information  from  a  Transmission  Analysis.  The 
Transmission  Analysis  is  described  in  Section  6.3.2.5.  With  the 
exception  of  the  demand-side  resources,  all  resources  were 
assigned  a  LAF  of  1.00. 

The  Dispatch  Benefit  for  each  resource  was  computed  as  the 
product  of  the  amount  of  MW  hours  of  dispatchable  energy  and 
a  dispatch  value;  it  is  shown  in  the  following  equation: 

Dispatch  Benefit =MWh  Dispatch  *  Dispatch  Value 

The  amount  of  dispatchable  energy  was  provided  by  the  resource 
sponsors.  The  dispatch  value  (mills/kWh)  was  computed  as  the 
difference  between  the  dispatch  rate  (i.e.  variable  production  cost 
in  mills/kWh)  provided  by  the  resource  sponsor  and  the 
mills/kWh  value  of  the  resource  being  displaced.  Generally,  the 
dispatch  rate  provided  by  the  resource  sponsors  was  extremely 
low,  implying  limited  opportunity  to  displace  the  resource  with 
a  lower  cost  resource.  In  most  cases,  the  resources  would  only 
have  the  opportunity  for  displacement  during  the  spring  runoff, 
when  regional  hydro  surplus  is  available  at  a  very  low  rate. 

The  Resource  Cost  was  reviewed  by  MPC  and,  if  appropriate, 
adjusted  to  consistent  indices.  If  the  resource  sponsor  provided 
a  fixed  bid  price  over  time,  no  adjustment  was  made.  However, 
if  the  resource  sponsor  provided  a  price  that  varied  over  time 
with  economic  conditions,  an  adjustment  to  a  common  indexing 
source  was  made.  This  adjustment  was  necessary  to  avoid  bias 
due  to  escalation  assumptions.  MPC  used  the  summer  1991  DRI 
publication  for  purposes  of  indexing. 

The  Environmental  Externality  Adjustment  Factor  (EEAF) 
supplied  by  the  resource  sponsor  was  reviewed  by  MPC  and,  if 
appropriate,  adjusted  to  conform  to  MFC's  understanding  of  the 
environmental  externality  impacts.  MFC's  EEAF  for  each 
resource  was  developed  from  resource  specific  environmental 
information  and  accounts  for  environmental  impacts  remaining 
after  environmental  controls  and  mitigation  were  implemented. 
The  EEAF  ranged  from  a  value  of  1.00  or  less  for  a  resource 
with  little  or  no  remaining  environmental  impact  to  1. 15  or  more 
for  a  resource  that  could  have  significant  environmental  impacts. 
See  Section  6.3.2.3,  for  a  detailed  discussion  of  development  of 
the  EEAF. 

The  Debt  Equivalent  Equity  (DEE)  for  all  purchased  power 
resources  was  computed.  Financial  rating  agencies  have  recently 
adjusted  utilities  capital  structures  to  account  for  the  debt-like  risk 
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associated  with  purchased  power  contracts.  The  imputed  debt 
adjustment  varies  by  the  perceived  risk  associated  with  each 
contract.  The  DEE  is  MFC's  method  to  account  for  this  financial 
consideration  on  the  utility's  capital  structure  and  cost  of  capital. 
The  following  equation  was  used  to  estimate  MFC's  DEE: 

jy^^_(TPVFixedPmt  *  Risk  Factor)*  Wei  Equity  % 
Before  Tax  Factor 

The  Total  Present  Value  (TPV)  of  the  purchased  power  contract 
Fixed  Payment  is  multiplied  by  a  perceived  Risk  Factor.  It  is 
possible  for  the  risk  factor  to  vary  from  0%  for  no  risk  contracts 
up  to  80%  or  more  for  some  take-or-pay  contracts.  MFC 
assumed  that  all  of  the  purchased  power  contracts  will  be  viewed 
as  low  risk  since  MFC  will  not  pay  unless  power  is  actually 
delivered,  therefore,  a  20%  factor  was  used.  Contracts  with  no 
fixed  payment  are  also  evaluated  by  the  rating  agencies,  and  in 
the  analysis,  MFC  used  half  of  the  TFV  energy  payment  as  the 
TPV  Fixed  Pmt  in  the  equation.  The  Wei  Equity  %  represents 
MFC's  weighted  equity  percent  component  of  the  weighted  cost 
of  capital.  The  denominator  of  this  equation.  Before  Tax 
Factor,  puts  the  DEE  in  terms  of  a  pre-tax  revenue  requirement 
dollar  figure. 

Selection  Criteria 

The  following  selection  criteria  was  used  in  Phase  2  of  the 
screening  process. 

1.  Analyze  and  rank  the  resources  using  the  "R3"  ratio. 

2.  Use  "Rl",  "R2",  and  "R4"  ratios  to  understand  risk. 

3.  If  possible,  limit  the  total  number  of  resources  passed  to 
the  Dynamic  Analysis  to  no  greater  than  12. 

4.  If  possible,  identify  a  diverse  set  of  resources  that  represent 
a  mix  of  operation  type,  technology,  resource  sponsor,  and 
fiiel  type. 

5.  Attempt  to  identify  resources  of  various  sizes,  commercial 
operation  dates,  and  term  of  contract. 

6.  If  possible,  minimize  potential  risk  (i.e.  fuel,  transmission 
siting,  environmental  permitting,  SOj  allowances,  etc.)  and 
avoid  shifting  risk  to  MFC  via  the  price  bid. 
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7.      To  the  extent  appropriate,  consider  other  benefits  and  costs 
associated  with  the  project. 

In  applying  the  selection  criteria,  each  resource  was  analyzed  on 
many  attributes,  including  "R"  ratios,  cost,  EEAF,  positive  and 
negative  concerns  (transmission  interconnections,  fuel,  siting, 
price  risk,  etc.),  technology,  and  socioeconomic  impact.  Next, 
the  top  12  resources,  using  the  "R3"  ratio,  were  identified.  A 
review  of  the  top  12  resources  revealed  that  the  desired  diversity 
described  by  the  criteria  had  not  been  met.  To  fully  satisfy  the 
selection  criteria,  21  resources  were  passed  to  the  Dynamic 
Analysis. 

As  an  added  test,  MPC  recomputed  the  "R3"  ratio  using  the 
alternate  EEAF  (i.e.  New  York  adder  described  in  Section 
6.3.2,3).  The  recomputed  "R3"  ratio  was  compared  to  the 
original  "R3"  ratio  to  see  if  another  set  of  resources  would  have 
been  selected.  Due  to  the  desire  to  pass  a  diverse  set  of  fuel 
types  to  the  Dynamic  Analysis,  these  results  showed  that  the  same 
resources  would  have  been  passed. 

RSiUliS 

After  evaluating  the  43  resources  and  using  the  selection  criteria 
described  above,  21  resources  remained  on  the  active  working 
list.  Illustration  21  in  Appendix  A,  displays  all  resources  that 
were  evaluated.  Each  resource  is  designated  by  a  "N",  "B",  "P", 
or  "D";  the  resources  were  either  Not  passed  or  were  passed  as 
a  Baseload,  Peaking  or  DSM  resource.  This  illustration  graphs 
the  levelized  annual  cost  of  the  resource  on  the  x  axis  and  the 
"R"  ratio  value  on  the  y  axis.  The  "R3"  Ratio  Analysis  identified 
a  robust  set  of  resources;  generally,  the  same  resources  were 
identified  using  all  of  the  "R"  ratios. 

Resources  that  did  not  remain  on  the  active  working  list  were 
placed  on  an  alternate  resource  list.  Resources  on  the  alternate 
resource  list  could  be  activated  if  circumstances  warrant  it. 

The  diversity  of  fuel  and  operating  characteristics  are  listed  below 
and  shown  on  Illustration  22  in  Appendix  A. 

¥        10  Baseload  resources 

1  -  coal  gas 

2  -  coal  or  coke 

3  -  natural  gas 
1  -  steam 

3  -  hydro  base 
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►  8  Peaking  resources 

1  -  surplus  power,  winter  delivery 

2  -  exchanges 

2  -  natural  gas 

3  -  hydro 

►  3  Demand-side  resources 

Illustration  23  in  Appendix  A,  displays  the  results  of  the  Static 
Analysis  in  graphical  format.  The  graph  displays,  as  a  single 
point,  the  capacity  cost  on  the  x  axis  and  energy  cost  on  the  y 
axis  for  each  supply-side  resource  evaluated  in  the  Static 
Analysis.  Resources  that  passed  the  Static  Analysis  are 
designated  by  an  "O"  and  the  resources  on  the  alternate  resource 
list  are  designated  by  an  "X".  In  theory,  peaking  resources 
would  have  low  capacity  costs  and  high  energy  costs  and  be 
located  nearest  the  y  axis.  Baseload  resources  would  have  high 
capacity  costs  and  low  energy  costs  and  be  located  nearest  the  x 
axis.  The  two  lines  on  the  graph  provide  a  comparison  to  the  20- 
year  levelized  avoided  costs  for  a  peaking  resource  (20%  load 
factor)  and  baseload  resource  (90%  load  factor).  A  resource 
priced  at  exactly  the  avoided  cost  would  fall  somewhere  on  this 
line  depending  how  the  total  cost  of  the  resource  was  allocated  to 
energy  and  capacity  costs.  As  can  be  seen  from  the  graph,  most 
of  the  resources  that  passed  the  Static  Analysis  are  less  costly 
than  the  avoided  cost  resource  (i.e.  below  the  lines).  Because 
MFC's  selection  criteria  did  not  use  price  as  the  sole  selection 
criteria,  a  few  resources  passed  because  of  other  qualities. 

6.3.2.3  Environmental  Analysis 

An  environmental  committee  worked  in  parallel  with  the  Static 
Analysis  to  evaluate  each  resource's  environmental  impact  and  to 
develop  an  environmental  assessment  matrix  by  which  all 
resources  would  be  evaluated  on  a  uniform  and  consistent  basis. 
The  committee  consisted  of  MFC  utility  personnel  and  one  person 
from  MFC's  Special  Resource  Management  subsidiary.  The 
results  of  this  effort  were  presented  to  the  CLCFAC. 

The  environmental  review  was  completed  in  two  parts.  The  first 
part  was  to  identify  any  fatal  flaws  with  respect  to  the  resource's 
ability  to  comply  with  environmental  regulations.  This  high  level 
analysis  asked  the  following  questions: 

1.  Has  the  resource  sponsor  reasonably  demonstrated  an 
ability  to  comply  with  existing  water  quality  standards, 
solid  waste  disposal,  indoor  and/or  outdoor  air  quality, 
water  use  standards,  land  use  standards? 
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2.  Has  the  resource  sponsor  identified  all  necessary  permits? 

3.  Has  the  resource  sponsor  reasonably  addressed  compliance 
with  proposed  changes  to  environmental  regulations? 

4.  Has  the  resource  sponsor  identified  any  environmental 
quantity  that  would  exceed  existing  and/or  proposed 
environmental  regulation? 

5.  Has  the  resource  sponsor  identified  any  environmental 
benefit(s)  the  resource  may  provide  to  other  processes  or 
the  community? 

6.  Has  the  resource  sponsor  included  any  additional  comments 
or  points  of  interest? 

The  second  part  of  the  environmental  review  was  to  develop  a 
more  detailed  understanding  of  the  environmental  externality 
impacts  associated  with  each  project.  During  this  analysis,  the 
committee  developed  a  Resource  Environmental  Assessment 
Matrix,  then  applied  this  matrix  to  each  resource  to  develop  an 
environmental  index. 

The  Resource  Environmental  Assessment  Matrix  was  developed 
using  a  Delphi  decision  making  technique.  The  following  issues 
were  identified  as  environmental  concerns  addressed  by  the 
matrix: 

1.  Land  use 

2.  Visual  aesthetics 

3.  Global  climate 

4.  Acid  rain 

5.  Smog  generation 

6.  Other  emissions  to  air 

7.  Solid  and  liquid  wastes 

8.  Surface/ground  water  use  and  quality 

9.  Outdoor  resources 

10.  Other  public  concerns 
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A  weight  for  each  of  these  environmental  concerns  was  developed 
such  that  their  sum  equaled  100%.  Each  of  the  environmental 
concerns  was  further  divided  into  contributing  factors.  The 
contributing  factors  were  assigned  a  weight  such  that  the  sum  of 
the  weights  equaled  the  weight  assigned  to  the  environmental 
concern.  An  example  of  the  Resource  Environmental  Assessment 
Matrix  for  a  generic  pulverized  coal  resource  is  displayed  in 
Illustration  24  in  Appendix  A.  The  2. 14  environmental  score  for 
the  generic  pulverized  coal  resource,  located  in  the  upper  right- 
hand  comer  of  the  matrix,  was  computed  by  first  ranking  the 
resource's  environmental  concerns  contributing  factor  on  an 
environmental  impact  scale  from  -4  or  less  to  +4  or  more.  Each 
of  the  impact  rankings  were  then  multiplied  by  the  contributing 
factor  weight  and  summed  to  equal  the  score.  It  should  be  noted 
that  in  Illustration  24  in  Appendix  A,  only  the  zero  or  negative 
environmental  impacts  (0  to  +4  or  more)  are  displayed.  A  score 
from  -4  or  less  to  0  represent  an  environmental  benefit. 

Using  the  score  from  the  resource  environmental  assessment 
matrix,  the  EEAF  for  each  resource  was  indexed  to  a  pre- 1990 
Clean  Air  Act  generic  coal  resource  environmental  impact  score 
of  2.14  by  the  following  formula: 

__.„         Resource Envir. Score  .  ., 

EEAF= *  1.15 

In  1991,  MPC  understood  the  recommendation  by  MFC's 
CLCPAC  and  the  initial  drafts  of  the  MPSC  guidelines  that  a 
15%  advantage  to  be  given  to  demand-side  resources.  MPC 
interpreted  this  recommendation  by  giving  demand-side  resources 
an  EEAF  of  1. 00  and  a  pre- 1990  Clean  Air  Act  coal  resource  an 
EEAF  of  1.15. 

After  the  EEAF  methodology  was  presented  to  our  CLCPAC, 
concerns  were  expressed  about  the  sensitivity  of  the  EEAF  to  air 
emissions.  Questions  were  asked  on  how  the  EEAF  would 
change  if  an  "adder"  approach  was  used  for  the  air  emissions. 
An  "adder"  approach  is  a  method  that  attempts  to  quantify 
environmental  impacts  in  terms  of  mills/kWh  and  adds  that 
amount  to  the  price  of  the  resource.  MPC  recomputed  the  EEAF 
using  New  York  "adders"  for  air  emissions  and  the  Resource 
Environmental  Assessment  Matrix  for  the  remaining 
environmental  impacts.  The  following  table  provides  an  example 
of  how  the  EEAF  might  change  for  different  resource 
technologies. 
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1            Technology 

MFC 
EEAF 

NY 
EEAF 

N.Gas  Combined  Cycle 

1.044 

1.062 

Waste  Coal,  CFBC 

1.095 

1.176 

Pulverized  Coal 
(Post  Clean  Air  Act) 

1.082 

1.198 

The  results  of  this  analysis  were  incorporated  into  the  Static 
Analysis,  Phase  2  Screening  of  the  resources.  (See 
Section  6.3.2.2). 


6.3.2.4  Technical  Analysis 

The  Technical  Analysis  was  conducted  in  parallel  with  the 
environmental  and  transmission  analyses.  The  purpose  of  the 
Technical  Analysis  was  to  identify  any  technical  problems  that 
were  fatal  flaws  within  the  resources.  This  was  a  high  level 
analysis  only.  The  results  were  incorporated  into  the  Static 
Analysis,  Phase  2  Screening  of  the  resources.  A  more  detailed 
Technical  Analysis  was  conducted  during  the  analysis  of  selected 
resource  plans  (see  Section  6.5.1). 

6.3.2.5  Transmission  Analysis 

An  in-house  committee  conducted  a  Transmission  Analysis  of  the 
resources.  The  committee  work  took  place  in  conjunction  with 
the  Static  Analysis  and  Dynamic  Analysis.  The  committee 
reviewed  the  feasibility  and  completeness  of  information  provided 
in  regards  to  MPC's  transmission  capabilities  and  system.  The 
committee  evaluated  RFP,  other  utility,  and  MPC  resources  for 
such  information  as  increases  or  decreases  in  MPC's  system 
losses;  transmission  interconnection  feasibility;  review  of 
transmission  costs;  synchronization  concerns;  voltage  level 
concerns;  impact  on  the  MPC  transmission  system  as  a  whole; 
system  reinforcement  needs;  and  equipment  compatibility.  The 
review  took  place  in  two  areas:  (1)  the  transmission  proposed  in 
each  bid  resource  on  the  reduced  list,  and  (2)  a  resource  plan's 
affect  on  the  total  system.  The  committee's  findings  and 
concerns  were  used  in  the  Static  Analysis,  Phase  2  Screening  of 
the  resources  and  in  the  Dynamic  Analysis. 
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6.4       Combine  Selected  Resources  into  Resource  Plans  (Dynamic  Analysis  of 
Resources) 

Unlike  the  resource-to-resource  comparison  in  the  Static  Analysis,  the  Dynamic 
Analysis  compared  resource  plan  against  resource  plan.  A  resource  plan  is  some 
of  the  working  list  resources  combined  with  the  existing  resources  that  satisfy  the 
requirements  of  the  load  forecast.  That  is,  the  Need  Equation  (i.e.  Need  = 
(^Resource  Capabilities) -Load  Forecast)  is  satisfied. 

This  step  in  the  ILCP  process  is  shown  as  Boxes  3b  and  3c  in  Illustration  2  in 
Appendix  A.  MFC's  simultaneous  optimization  of  supply-side  and  demand-side 
resources  uses  a  computer  model  (PROVIEW)  to  build  resource  plans.  A  detailed 
description  of  the  computer  modeling  and  the  input  assumptions  used  in  the 
analysis  are  provided  in  Appendix  B. 

The  Dynamic  Analysis  reduced  the  number  of  resources  from  21  to  13.  The  first 
step,  a  screening  step,  reduced  the  number  of  resources  from  21  to  17  by  placing 
four  of  the  resources  on  the  alternative  list  based  on  resource  plan  societal  total 
cost,  technical  concerns,  or  removal  of  duplicate  options.  The  second  step 
reduced  the  number  of  resources  to  13  (12  supply-side  resources  and  1  demand- 
side  resource)  by  recognizing  the  uncertainty  in  the  amount  of  cost-effective 
demand-side  resources,  by  minimization  of  societal  total  costs,  by  short-term 
customer  and  owner  considerations,  and  by  magnitude  of  resource  plan  surpluses. 
The  remainder  of  this  section  describes  the  Dynamic  Analysis  process  in  more 
detail. 


6.4.1    Dynamic  Analysis  Step  1 

Due  to  the  number  of  resources  (21)  passed  by  the  Static  Analysis,  it  was 
necessary  to  further  reduce  the  number  of  resources  to  accomplish 
simultaneous  optimization  of  supply-side  and  demand-side  resources. 

After  additional  analysis  two  resources  were  moved  to  the  inactive  list 
(leaving  19  resources).  One  resource  was  moved  to  the  inactive  list  for 
technical  concerns;  the  second  resource,  MPC's  Thompson  Falls  run-of- 
river  baseload  operation,  was  moved  to  the  inactive  list  because  the 
peaking  operation  was  being  analyzed  as  a  better  match  for  MPC's  need 
for  peak  resource. 

At  least  two  more  resources  needed  to  be  moved  to  the  inactive  list. 
These  resources  were  identified  by  "building"  resource  plans  and 
analyzing  the  results.  To  accomplish  this  analysis,  the  following  steps 
were  followed: 

1.         Four  of  the  working  list  resources  were  passed  directly  to  Step  2 
of  the  Dynamic  Analysis  because  of  their  small  size  or  low  cost. 
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The  resources  in  Illustration  25  in  Appendix  A,  that  are  labeled 
"MOVED"  in  the  right-hand  column  represent  these  resources. 

2.         The  remaining  15  working  list  resources  were  used  to  build  128 
resource  plans. 

The  following  method  was  used  to  analyze  the  resource  plans  (128),  and 
identify  the  most  preferred  resources. 

1.  The  plans  were  ranked  by  the  long-term  (1991-2030)  total  present 
value  (TPV)  of  societal  total  costs. 

2.  The  resources  with  the  lowest  TPV  cost  plan  were  identified. 

3.  The  lowest  cost  plans,  which  contained  the  resources  that  were 
not  included  in  the  lowest  TPV  cost  plan,  were  identified. 

4.  Two  resources  were  moved  to  the  alternate  resource  list. 

The  table  below  displays  the  results  of  the  above  analysis.  Note  the  table 
is  in  decreasing  order  of  TPV  of  societal  total  cost  and  while  the  table 
identifies  a  single  resource,  it  is  not  the  only  resource  in  the  plan. 


Plan  Nbr 

Resource  Included 

TPV  Cost,  B$ 

1        SS 

Pulverized  Coal 

2.542          1 

50 

Cogen,  Natl  Gas  CC 

2.511 

37 

Pumped  Hydro 

2.486 

1        ^^ 

Cogen,  Coke 

2.453 

1        ^^ 

CC,  Natl  Gas 

2.449 

2 

DSM,  SASA 

2.443 

8 

F.W.  Bird  Plant  & 
H2O 

2.437 

29 

CT,  Natl  Gas 

2.422 

1          1 

All  Remaining 

2.420 

As  a  result  of  this  analysis,  the  pulverized  coal  and  the  natural  gas  co- 
generation  combined  cycle  units  were  moved  from  the  working  list  to  the 
inactive  resource  list.  The  17  remaining  working  list  resources  were 
passed  to  Step  2  to  the  Dynamic  Analysis. 
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1  6.4.2    Dynamic  Analysis  Step  2 

Step  2  of  the  Dynamic  Analysis  evaluated  the  remaining  17  working  list 
resources.  As  a  result  of  this  analysis,  4  of  the  resources  were  moved  to 
the  inactive  list.  The  remaining  13  resources  (12  supply-side  and  1 
demand-side)  are  shown  on  Illustration  26  in  Appendix  A.  The  13 
resources  are  marked  "PASSED"  in  the  right  hand  column. 

Demand-side  Resources 

At  the  beginning  of  Step  2,  it  was  recognized  that  the  3  demand-side 
resources  acquired  the  same  resource  over  different  time  periods  by  using 
different  rates  of  acquisition. 

1.  Middle  acquisition  rate,  SASA,  116  MW  by  2001 

2.  High  acquisition  rate,  AAAA,  140  MW  by  2001 

3.  Low  acquisition  rate,  SSSS,  89  MW  by  2001 

MPC  has  gained  a  better  understanding  of  the  available  demand-side 
resources  over  the  last  several  years  -  but  much  is  still  to  be  learned. 
There  remains  uncertainty  surrounding  the  forecasting  of  the  quantity, 
price,  and  the  rate  of  acquisition  of  demand-side  resources.  MFC's  three 
demand-side  resources  were  developed  knowing  this  uncertainty  existed. 
To  address  this  uncertainty,  the  SASA  demand-side  resources  was  selected 
to  represent  the  level  of  demand-side  resources  available  and  the 
uncertainty  was  tested  through  the  SSSS  and  AAAA  resources.  The  SSSS 
and  AAAA  alternatives  were  moved  to  the  inactive  list  and  into  the  Risk 
and  Uncertainty  Analysis.  In  making  this  decision,  MPC  recognizes  its 
commitment  to  pursue  the  acquisition  of  all  cost-effective  demand-side 
resources  that  is  consistent  with  needs  of  the  least  cost  plan  and  ILCP 
principles.  In  the  future,  should  one  of  the  alternate  paths  (SSSS  or 
AAAA)  be  more  appropriate,  MPC  will  use  the  ILCP  process  to  adjust 
the  resource  plan  to  accommodate  the  demand-side  resources  change. 

Selection  Criteria 

The  remaining  15  resources  on  the  working  list  were  analyzed  through  a 
dynamic  optimization  and  through  evaluating  the  resource  plan  results. 
A  selection  criteria  was  required  to  identify  the  best  resource  plans. 
Illustration  27  in  Appendix  A,  displays  MPC's  Selection  Criteria;  a 
discussion  of  the  criteria  follows. 
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1.  The  first  two  criteria  pertain  to  the  demand-side  resources.  The 
SASA  level  of  acquisition  was  selected  in  the  manner  described 
above. 

2.  The  third  criteria  ranks  the  resource  plans  on  total  present  value 
societal  total  costs.  The  screening  of  resource  plans  by  total 
present  value  societal  total  cost  is  consistent  with  the  MPSC 
Guidelines  on  Integrated  Least  Cost  Resource  Planning.  Later, 
in  MFC's  Decision  Rule  Analysis,  other  quantifiable  and 
nonquantifiable  attributes  associated  with  each  resource  plan  were 
addressed  and  used  to  identify  the  best  resource  plan. 

3.  The  fourth  criteria  strives  for  a  consistent  minimum  load  and 
resource  balance  between  resource  plans.  That  is,  the  Need 
Equation  described  in  Section  6. 1  is  consistently  applied  between 
resource  plans. 

4.  The  fifth  criteria  ensures  that  a  broad  range  of  economic  resource 
combinations  are  identified  within  resource  plans. 

Resource  Plans 

Resource  plans  were  built  from  the  remaining  15  working  list  resources 
using  PROVIEW.  As  the  Dynamic  Analysis  progressed,  updated 
information  for  MFC's  F.W.  Bird  Plant  optimization  became  available. 
This  information  increased  the  cost  of  the  project  and  expanded  the 
peaking  operation  to  include  a  summer  baseload  operation.  Using  the 
updated  information  for  F.W.  Bird  Plant  and  the  other  working  list 
resources,  resource  plans  were  built.  Significantly  different  resource  plans 
were  identified  by  applying  the  selection  criteria  in  the  following  manner. 

1.  Rank  order  plans  by  TPV  of  societal  total  cost. 

2.  Apply  selection  criteria  5  to  identify  significantly  different  plans. 

3.  Check  each  plan  to  insure  selection  criteria  4  is  satisfied.  If  the 
plan  fails,  proceed  through  the  resource  plans  until  an  acceptable 
plan  is  identified. 

4.  Select  the  lowest  cost  significantly  different  plans. 

Illustration  28  in  Appendix  A,  displays  the  ordering  by  total  present  value 
societal  total  costs  of  the  top  323  resourre  plans.  The  13  diamonds  on  the 
line  represent  the  resource  plans  that  were  selected  to  be  passed  to  the 
Risk  and  Uncertainty  Analysis.  Page  2  of  this  illustration  displays 
statistics  for  the  supply-side  resources.  For  example,  Ryan  was  included 
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in  60.5%  of  the  resource  plans  in  the  3rd  quartile  and  in  48.9%  of  the  323 
resource  plans. 

Results 

After  applying  the  selection  criteria,  13  significantly  different  resource 
plans  were  passed  to  the  Risk  and  Uncertainty  Analysis.  Illustration  29 
in  Appendix  A,  displays  these  resource  plans.  Note  that  the  dollar  figures 
shown  in  this  illustration  represent  incremental  revenue  requirements  and 
not  societal  total  costs.  Incremental  revenue  requirements  include  existing 
unit  fuel,  operation  and  maintenance  expenses,  plus  future  new  unit 
revenue  requirements,  including  the  recognition  for  debt  equivalent  equity. 

As  a  result  of  this  analysis,  the  pumped  hydro  and  the  combustion  turbine 
resources  were  moved  to  the  inactive  list.  The  pumped  hydro  was  moved 
to  the  inactive  list  because  of  economics.  Two  dynamic  optimization 
studies  were  completed  using  the  pumped  hydro  resource  and  all  of  the 
working  list  resources.  The  first  study  was  conducted  before  the  changes 
to  MFC's  F.W.  Bird  Plant  life  optimization,  and  the  second  was 
conducted  after  the  changes  were  received.  Both  studies  suggested  that 
the  pumped  hydro  resource  was  not  the  best  alternative  for  MPC  in  the 
1996-2000  time  period.  Illustration  30  in  Appendix  A,  displays  the 
differences  in  societal  total  costs  between  the  final  13  resource  plans  and 
the  best  plan  which  included  the  pumped  hydro  (Plan  111).  Careful 
consideration  was  given  to  the  dynamic  operating  benefits  estimated  by  the 
resource  sponsor  before  moving  a  resource  to  the  inactive  list.  As 
displayed  in  Illustration  30  in  Appendix  A,  Plan  1 II  is  approximately  $7.9 
million  per  year  (for  40  years),  more  costly  than  the  lowest  cost  resource 
plan. 

The  combustion  turbine  resource  was  moved  to  the  inactive  list  because 
it  did  not  appear  in  any  of  the  lowest  cost  resource  plans.  In  the  Phase  2 
Risk  and  Uncertainty  Analysis,  the  combustion  turbine  resource  was 
returned  to  the  working  list  for  further  evaluation. 


6.4.3    Dynamic  Analysis  Results 

As  a  result  of  the  Dynamic  Analysis,  13  resource  plans  were  passed  to  the 
Risk  and  Uncertainty  Analysis.  Illustration  29  in  Appendix  A,  displays 
the  13  resource  plans. 

Illustration  31  in  Appendix  A,  displays  the  results  of  the  Dynamic 
Analysis  in  graphical  format.  The  graph  displays,  as  a  single  point,  the 
capacity  cost  on  the  x  axis  and  energy  cost  on  the  y  axis  for  each  of  the 
18  supply-side  resource  evaluated  in  the  Dynamic  Analysis.  The  12 
supply-side  resources  that  passed  the  Dynamic  Analysis  are  designated  by 
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an  "0"  and  the  6  supply-side  resources  placed  on  the  alternate  resource  list 
are  designated  by  an  "X".  The  two  lines  on  the  graph  provide  a 
comparison  to  the  20-year  levelized  avoided  costs  for  a  peaking  resource 
(20%  load  factor)  and  baseload  resource  (90%  load  factor).  A  resource 
priced  at  exactly  the  avoided  cost  would  fall  somewhere  on  this  line 
depending  on  how  the  total  cost  of  the  resource  was  allocated  to  energy 
and  capacity  costs.  As  can  be  seen  from  the  graph,  the  resources  that 
passed  the  Dynamic  Analysis  cost  no  more  than  the  avoided  cost  resource. 


6.5       Analyze  Selected  Resource  Plans 

6.5.1    Additional  Environmental  and  Technical  Analysis 

Additional  environmental  and  technical  evaluations  were  done  for  the 
environmental  and  technical  aspects  on  the  resources  and  resource  plans 
that  passed  the  Dynamic  Analysis.  The  purpose  of  the  additional 
evaluations  was  to  determine  if  there  were  any  environmental  or  technical 
aspects  of  a  resource  that  had  not  been  previously  identified  that  could 
pose  problems  with  permitting,  operation,  availability,  reliability  or 
resource  life. 

Environmental  Analysis 

The  environmental  evaluation  included  the  following  concerns: 

1.  Have  the  proposed  environmental  control  methods/technologies 
been  proven  commercially? 

2.  Can  the  consumption/emissions  values  supplied  be  expected  for 
this  type  of  resource  with  the  control  methods/technologies 
proposed? 

3.  If  any  opinions  have  been  rendered  by  consultants  concerning  the 
environmental  impacts  of  a  resource,  are  they  believable  and  are 
they  defensible  in  a  permitting  process? 

4.  Will  a  sit?  visit  be  required  to  better  understand  a  resource  in  the 
context  c    the  surrounding  environment? 

5.  Will  any  significant  opposition  to  a  resource  based  on  its 
environmental  characteristics  be  expected  from  the  surrounding 
community  during  a  permitting  process? 

6.  Are  there  any  known  or  probable  environmental  mitigation  costs 
for  a  resource  that  the  resource  sponsor  has  not  identified  that 
MPC  coulc  be  exposed  to?  ^^"' 
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Technical  Analysis 

The  supply-side  resources  selected  from  the  Dynamic  Analysis  received 
additional  evaluation  of  their  technical  characteristics.  The  purpose  of  this 
evaluation  was  to  determine  if  any  technical  aspects  of  a  resource  that 
have  not  been  previously  identified  could  pose  either  permitting  and/or 
operational  problems. 

The  technical  evaluation  included  the  following  concerns: 

1.  Is  there  significant  risk  with  the  proposed  generation  technology 
for  the  type  of  operation  proposed  with  respect  to  availability, 
reliability,  or  expected  life? 

2.  Is  there  any  single  component  of  the  resource  with  a  high 
probability  of  failure  which,  if  it  failed,  could  significantly 
shorten  the  life  of  or  terminate  the  resource? 

3.  What  will  be  the  exposure  if  the  primary  fuel  for  the  resource 
becomes  unavailable  for  an  extended  period  of  time,  e.g.,  sixty 
days? 

The  initial  review  by  the  Technical  Committee  found  all  plans  technically 
sound  with  some  resources  having  minor  technical  aspects  that  could 
contribute  to  risk  and  uncertainty. 

Results 

The  results  of  the  expanded  Environmental  and  Technical  Analysis  was 
passed  to  the  Risk  and  Uncertainty  Analysis.  None  of  the  working  list 
resources  were  moved  to  the  alternate  resource  list  as  a  result  of  the 
additional  analysis. 

6.5.2    Risk  and  Uncertainty  Analysis 

MPC  completed  a  thorough  Risk  and  Uncertainty  Analysis  on  the 
resources  and  resource  plans  passed  by  the  Dynamic  Analysis.  The  Risk 
and  Uncertainty  Analysis  was  conducted  in  two  phases.  (This  step  in  the 
ILCP  process  is  represented  in  Boxes  4b  and  4h  in  Illustration  2  in 
Appendix  A). 

Phase  1 

Phase  1  of  the  Risk  and  Uncertainty  Analysis  was  extremely 
comprehensive  and  included  quantifiable  and  nonquantifiable  analysis  of 
the  resources  and  resource  plans.  Phase  1  of  the  Risk  and  Uncertainty 
Analysis  addressed  the  following  14  uncertainties. 
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1.  Load  Uncertainty 

2.  Fuel  Uncertainty 

3.  Demand-side  Resources  Cost  vs.  Quantity  Uncertainty 

4.  Economy  Sales  Uncertainty 

5.  Environmental  Uncertainty 

6.  Transmission  Uncertainty 

7.  Plan  Debt  Equivalent  Equity  Uncertainty 

8.  Reliability  Uncertainty 

9.  Technical  Uncertainty 

10.  Resource  Cost  Uncertainty 

11.  EEAF  Magnitude  Uncertainty 

12.  Demand-side  Resources  (SSSS  and  AAAA)  Uncertainty 

13.  No  Debt  Equivalent  Equity  Uncertainty 

14.  Expected  Water  Plan  Uncertainty 

Analysis  Method  and  Modeling  Assumptions 

Each  of  the  13  resource  plans  were  rerun  through  PROSCREEN  II  to 
quantify  the  uncertainty  described  above.  MPC  quantified  customer 
information  such  as  rates  and  revenue  requirements  and  owner  information 
such  as  return  of  equity  and  interest  coverage  ratio.  To  insure 
representative  values  were  computed  from  the  models,  each  run  was  made 
without  the  EEAF  applied  to  the  cost  and  with  the  DEE  included. 

In  addition,  all  of  the  Phase  1  Analysis  used  expected  value  production 
costs  in  determining  revenue  requirements.  The  expected  value  of 
production  costs  were  developed  by  running  the  production  costing  model 
three  times,  each  with  different  energy  available  from  the  hydro  resources. 
The  three  sets  of  results  were  then  multiplied  by  their  water  condition 
probability  of  occurrence  to  get  the  expected  value  of  the  production  costs. 
The  probability  of  occurrence  was  developed  from  75  years  of  water  data. 
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Water  Condition 

Avg. 
MW  Energy 

Probability 

Poor 

335 

12% 

Average 

385 

76% 

Good 

425 

12% 

Results 

A  summary  of  the  results  of  each  uncertainty  is  described  in  the 
introduction  of  Appendix  C.  Appendix  C  also  includes  more  extensive 
information  and  various  graphs  on  the  analysis  of  the  14  uncertainties. 
The  information  presented  in  Appendix  C  was  included  in  the  Decision 
Rule  Analysis. 

Phase  2 

After  the  Decision  Rule  Analysis  was  complete,  a  new  load  forecast 
became  available;  the  off-system  sales  price  forecast  was  updated;  the  new 
critical  water  hydro  peaking  capabilities  became  known;  and  the 
development  of  a  future  resource  was  questioned.  This  additional 
information  was  significant  enough  to  perform  a  second  Risk  and 
Uncertainty  Analysis.  The  purpose  of  Phase  2  Risk  and  Uncertainty 
Analysis  was  to  either  confirm  or  revise  the  results  of  the  Decision  Rule 
Analysis  (Section  6.5.3).  The  results  of  the  Phase  2  Analysis  were 
included  in  the  development  of  the  Resource  Negotiation  Action  Plan 
(Section  6.5.4).  The  following  additional  sources  of  uncertainty  were 
analyzed. 

1.  New  base  case  load  forecast 

2.  Modified  low  load  forecast 

3.  High  load  forecast 

4.  Removal  of  a  large  load  as  a  firm  customer 

5.  Billings  Generation  Inc  uncertainty 

6.  Existing  hydro  critical  water  peak  capability 
Each  of  these  sources  of  uncertainty  are  described  below. 
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New  Base  Case  Load  Forecast 

In  late  August  the  new  base  case  load  forecast  became  available.  Up  to 
this  time,  the  1992  base  case  load  forecast  had  been  used.  The  new  load 
forecast  is  described  in  Section  2.0  of  this  document.  The  1993  energy 
load  forecast  is  higher  than  the  1992  load  forecast  while  the  1993  peak 
load  forecast  is  lower  than  the  1992  forecast.  Illustration  32  in 
Appendix  A,  displays  these  differences.  A  graph  of  these  two  base  case 
forecasts  appear  in  Illustration  33  in  Appendix  A,  along  with  other  load 
forecast  uncertainties. 

Modified  Low  Load  Forecast 

A  modified  low  load  forecast  was  analyzed  to  understand  the  changes  to 
the  resource  plan  should  a  lower  than  base  case  forecast  develop.  The 
analysis  used  an  annual  growth  rate  of  approximately  0.7%  per  year 
which  is  about  half  the  base  case  forecast  growth  rate. 

This  analysis  did  not  use  the  low  load  forecast  as  published  in  the  1992 
Load  Forecast  and  Integrated  Least  Cost  Plan  because  no  resource 
decisions  would  have  been  made  until  after  the  year  2000.  The  low 
forecast  has  several  large  customers  leaving  the  system  which  causes  a 
reduction  from  current  loads.  It  takes  about  a  decade  before  the  load 
forecast  returns  to  current  load  levels. 

High  Load  Forecast 

The  high  load  forecast  was  taken  from  the  1992  load  forecast. 

Removal  Of  A  Large  Load  As  A  Firm  Customer 

In  mid- 1992  it  became  apparent  that  MFC's  largest  load  may  not  be  a 
firm  requirements  customer  after  1996.  This  customer,  Rhone-Poulenc 
Basic  Chemicals  Company,  is  MFC's  only  interruptible  customer.  MFC 
wanted  to  understand  the  risk  associated  with  this  uncertainty. 

Billings  Generation  Inc  Uncertainty 

Billings  Generation  Inc.  (BGI)  is  a  QF  resource  which  is  expected  to  come 
on-line  in  1995.  MFC  has  a  contract  to  purchase  the  output  of  the  BGI 
facility.  During  1992,  numerous  contract  discussions  with  BGI  were  held; 
MFC  wanted  to  understand  the  consequences  if  BGI  did  not  come  on  line 
as  anticipated. 
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Existing  Hydro  Critical  Water  Peak  Capability 

Historically,  MFC's  January  hydroelectric  peak  capability  was  the  same 
as  the  average  peak  capability  of  489  MW.  As  a  result  of  the 
hydroelectric  relicensing  effort  for  MFC's  Missouri  and  Madison  hydro 
facilities,  it  was  realized  that  the  future  critical  water  January  peak 
capability  should  be  435  MW.  The  exact  critical  water  January  peak 
capability  will  not  be  known  until  the  hydro  studies  are  complete. 
However,  MFC  anticipates  the  final  result  to  be  within  ±10  MW  of  the 
435  MW  capability.  The  new  critical  water  hydro  January  peak  capability 
was  not  known  at  the  beginning  of  the  ILCF  process;  however,  it  was 
included  in  Fhase  2  of  the  Risk  and  Uncertainty  Analysis. 

Off-System  Sales  Forecast  Update 

In  addition  to  analyzing  the  above  noted  uncertainties,  MFC  also  updated 
the  off-system  sales  price  forecast.  The  most  significant  change  in  inputs 
was  a  reduction  in  the  natural  gas  price  forecast  escalation  from 
approximately  7%  to  5%.  The  result  is  a  lower  off-system  sale  forecast. 
The  summary  of  the  1993  off-system  sales  forecast  is  outlined  in 
Illustration  34  in  Appendix  A. 

Analysis  Method 

In  establishing  the  analysis  method  of  the  Fhase  2  study,  MFC  made  use 
of  the  results  of  the  Decision  Rule  Analysis  and  Risk  &  Uncertainty  Fhase 
1  Analysis.  The  method  was  to  rerun  PROVIEW  for  the  various  sources 
of  uncertainty  using  the  11  of  the  supply-side  working  list  resources 
(including  various  alternative)  and  a  combustion  turbine  resource 
"activated"  from  the  inactive  list  of  resources. 

Two  resources,  a  small  hydro  project  and  Stone  Container  Corp.  38  MW 
project  were  not  included  in  the  runs.  The  small  hydro  facility  (5  MW) 
was  not  included  in  the  computer  runs  because  it  represents  less  than  one 
year  of  load  growth  and  is  best  evaluated  outside  the  models  as  an  option 
resource.  As  a  result  of  the  Decision  Rule  Analysis,  the  large  project  at 
Stone  Container  Corp  (38  MW)  was  not  included  in  the  runs.  The  SASA 
demand-side  resources  was  fixed  into  the  plans  because  of  its  low  cost. 
Illustration  35  in  Appendix  A,  displays  the  first  year  available  for  the 
various  resources  used  in  this  analysis. 

Modeling  Assumptions 

The  primary  purpose  of  Fhase  2  Risk  and  Uncertainty  Analysis  was  to 
verify  that  the  preferred  resource  plan  identified  by  the  Decision  Rule 
Analysis  was  still  valid.  Since  alternative  resource  plans  were  being  built, 
the  same  assumptions  that  were  used  in  the  Dynamic  Analysis  (displayed 
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in  Appendix  B,  Computer  Modeling  Methodology)  were  used.  The 
exceptions  to  this  were  the  changes  to  the  load  forecast  and  specific 
resources  being  tested. 

Results 

The  results  of  the  Phase  2  Risk  and  Uncertainty  Analysis  are  displayed  in 
Illustration  36  in  Appendix  A.  The  first  page  identifies  the  best  resource 
plans  from  each  of  the  uncertainty  runs,  which  are  displayed  on  pages  2 
through  12  of  the  Illustration.  For  example,  column  A  on  page  1  displays 
the  lowest  TPV  of  societal  total  cost  plan  with  RPChem  and  BGI  included 
(i.e.  "W/RP&BGI").  Column  A  can  be  linked  to  page  2  through  the  run 
number  (e.g.  "RUN  #")  5A.  The  5A  run  number  appears  in  column  A, 
page  1,  and  in  the  upper  left  hand  comer  on  page  2  as  Plan  5 A.  All 
columns  can  be  linked  in  this  manner  with  the  exception  of  column  E. 

Column  E  was  derived  by  combining  column  F  with  the  results  of  the 
Decision  Rule  Analysis.  The  Decision  Rule  Analysis  selected  plan  28, 
shown  in  the  far  left  column,  as  the  preferred  plan.  The  modified 
resource  plan,  shown  in  column  F,  was  run  through  the  models  to 
compute  TPV  of  societal  total  costs  shown  in  the  bottom  table.  The 
modified  plan  provided  a  lower  cost  plan  than  column  F. 

On  page  2,  Plan  5 A,  two  identical  plans  are  shown  in  columns  J  and  K 
with  the  only  exception  being  in  1997  when  one  plan  has  Ryan  and  the 
second  plan  has  a  combustion  turbine  (CT).  Comparing  the  1991-2030 
TPV  of  societal  total  costs  for  these  two  plans  show  that  Ryan  and  a  CT 
provide  nearly  equivalent  long-term  TPV  of  societal  total  costs.  This 
information  was  used  to  justify  the  replacement  of  the  CT  with  Ryan  when 
resource  plans  were  transferred  to  page  1 . 

In  developing  the  resource  plans,  Ryan  was  not  allowed  to  be  timed  into 
a  plan  beyond  the  year  2000  because  of  FERC's  "2-1-2"  rule.  The  "2-1-2" 
rule  states  that  once  a  FERC  license  has  been  issued,  a  utility  has  2  years 
to  start  construction,  2  years  to  complete  the  project  once  started,  and  a 
possibility  of  a  2  year  extension  of  time.  Thus,  once  a  license  has  been 
issued,  a  utility  has  a  maximum  of  6  years  to  have  the  project  on-line. 
MPC  assumed  that  a  new  license  for  the  2188  Project  would  be  issued  in 
1994.  However,  it  is  possible  that  a  license  would  be  issued  after  1994 
or,  because  of  the  number  of  facilities  being  re-licensed  in  the  2188 
project,  the  "2-f-2"  rule  doesn't  strictly  apply.  MPC  has  asked  FERC  to 
examine  the  application  of  the  "2-1-2"  rule  in  light  of  ILCP  principles  and 
the  multi-project  nature  of  this  relicense.  Thus,  for  resource  planning 
purposes,  it  is  reasonable  to  assume  that  an  on-line  date  beyond  20(X)  is 
possible. 
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Conclusion 

Examination  of  the  lowest  TPV  cost  plans  on  page  1  of  Illustration  36  in 
Appendix  A,  is  instructive.  This  information  was  used  in  developing  the 
Resource  Negotiation  Action  Plan  (Section  6.5.4).  The  following 
information  summarizes  Illustration  36. 

1.  Several  resources,  such  as  Basin  winter  power  purchase,  Idaho 
Power  Company  50  MW  exchange,  Thompson  Falls,  and  MPC 
life  optimization  of  the  F.W.  Bird  facility,  appear  in  nearly  all 
resource  plans. 

2.  Several  resources  move  in  or  out  of  the  resource  plan  depending 
upon  the  assumptions.  These  resources  include  Ryan,  Stone 
Container's  15  MW  resource,  and  the  additional  26  MW 
exchange  from  Idaho  Power  Company. 


6.5.3    Decision  Rule  Analysis 

The  Multi-Attribute  Decision  Rule  used  to  identify  the  ILCP  followed  the 
advice  of  MPC  management  and  the  CLCPAC  to  provide  "raw"  data  and 
analysis  methodology  to  facilitate  their  review  of  the  results.  MPC's 
Multi-Attribute  Decision  Rule  encompasses  the  Decision  Rule  Matrix 
information,  Risk  and  Uncertainty  Analysis,  and  other  information  and 
provide  the  foundation  from  which  the  August  1992  recommendations 
were  made.  (This  step  in  the  ILCP  process  is  displayed  as  Boxes  4c  and 
4d  in  Illustration  2  in  Appendix  A). 

Decision  Rule  Matrix 

The  Decision  Rule  Matrix  is  shown  in  Illustration  37  in  Appendix  A.  The 
major  categories  shown  in  the  left-hand  column  of  this  matrix  are  resource 
plan  surplus  or  deficiency,  customer  concerns,  owner  concerns,  customer 
and  owner  concerns,  uncertainty,  resource  plan  environmental  impact,  and 
resource  plan  debt  equivalent  equity  (DEE)  for  purchase  power  contracts. 
Across  the  top  of  this  matrix  are  the  plan  numbers  (e.g.  2,  2x,  etc.).  This 
illustration  is  cross-referenced  to  Appendix  C.  (See  column  labeled 
Appendix  C  Page  #.) 

Within  the  body  of  the  decision  rule  matrix  are  plans  identified  by  a  "  1". 
The  "1"  represent  the  Resource  Planning  Department's  preferred  plan  (or 
plans)  for  the  given  category.  For  example,  on  line  2,  Is  appear  under 
plans  2X,  28,  56  and  1 13.  On  page  8  of  Appendix  C  these  four  plans  are 
circled  on  the  graph  of  the  surplus  or  deficiencies  in  the  year  2000.  The 
circled  plans  represent  the  group  of  plans  that  "best"  minimize  the  annual 
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energy  surplus  (x  axis)  and  are  near  zero  deficiency  for  January  peak  (y 
axis).   Thus,  each  of  these  plans  received  a  1  for  this  category. 

At  the  bottom  of  each  major  category  is  a  line  labeled  "SUM"  which  is 
the  sum  of  the  number  of  times  the  plan  received  Is  in  that  major 
category.  See  line  5  as  an  example.  For  each  major  category,  the 
number  of  times  the  resource  plan  was  preferred  can  be  identified  and  the 
plan  that  was  preferred  most  can  be  identified. 

At  the  bottom  of  the  decision  rule  matrix  are  two  sum  lines,  lines  57  and 
58.  The  "TOTAL  SUM"  on  line  57  represent  the  number  of  times  the 
plan  was  preferred  (i.e.  received  Is  within  the  matrix).  The  second  sum 
line,  "NBR  TIMES  FIRST",  on  line  58  represent  the  number  of  times  that 
particular  plan  was  preferred  most.  For  example,  plan  2s  "NBR  TIMES 
FIRST"  is  1  and  results  from  the  Environmental  Impact  sum  shown  on 
line  50. 

Recommendations 

The  following  recommendations  were  made  as  a  result  of  the  multi- 
attribute  Decision  Rule  Analysis: 

1.  Develop  a  formal  electric  utility  resource  action  plan. 

2.  Use  Plan  28  in  the  1993  business  plan. 

3.  Start  detailed  discussions  with  all  resource  sponsors  on  the  Short 
List  with  focus  on  plan  28  resource  sponsors. 

4.  Continue  analysis  of  the  resources  and  resource  plans  to  insure 
proper  business  plan  resource  selection. 

5.  Compare  the  final  MPSC  least  cost  planning  guidelines  to  the 
plan  selection  process. 

6.  Insure  adequate  resource  flexibility  is  obtained  through  resource 
options  or  other  means. 

7.  Acquire  all  cost-effective  demand-side  resources. 

8.  Continue  to  develop  a  better  understanding  of  the  demand-side 
resources  and  adjust  the  resource  plan  accordingly. 

9.  Develop  a  fuel  scenario  for  MFC's  F.W.  Bird  plant  repowering. 

10.  Develop  resolution  on  demand-side  disincentives  with  MPSC. 
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11.  Obtain  an  understanding  from  MPSC  if  self  generation  and  co- 
generation  should  be  treated  as  demand-side  resources. 

12.  Obtain  from  FERC  timing  flexibility  for  the  Ryan  upgrade. 

Shortly  after  the  Decision  Rule  Analysis  was  complete,  new  load  and 
resource  information  became  available.  Given  the  magnitude  of  these 
changes,  it  was  apparent  that  the  results  of  the  Decision  Rule  Analysis 
needed  to  be  verified.  This  verification  was  accomplished  through  the 
Phase  2  Risk  and  Uncertainty  Analysis  discussed  in  Section  6.5.2.  The 
information  gained  from  the  Decision  Rule  Analysis  and  the  results  of  the 
Phase  2  Risk  and  Uncertainty  Analysis  were  used  to  develop  the  Resource 
Negotiation  Action  Plan. 


6.5.4    Resource  Negotiation  Action  Plan 

The  Resource  Negotiation  Action  Plan  was  developed  using  information 
from  the  Static  Analysis,  Dynamic  Analysis,  Phase  1  Risk  &  Uncertainty 
Analysis,  Decision  Rule  Analysis,  public  input,  and  the  Phase  2  Risk  & 
Uncertainty  Analysis.  This  step  in  the  ILCP  process  is  displayed  as 
Box  4i  in  Illustration  2  in  Appendix  A.  The  Resource  Negotiation  Action 
Plan  displayed  in  Illustration  38  in  Appendix  A,  developed  a  proposed 
negotiation  strategy  for  the  13  resources  remaining  on  the  working  list  of 
resources.  The  result  of  negotiations  and  further  analysis  by  MPC  will 
determine  the  resources  within  the  ILCP. 
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7.0       MFC'S  INTEGRATED  LEAST  COST  RESOURCE  PLAN 

This  section  discusses  the  resource  tabulations  in  Illustration  39  in  Appendix  A,  and  the 
status  of  the  potential  future  resources.  MPC  believes  that  this  plan  fills  the  MPSC's 
requirements  in  the  Administrative  Rules  of  Montana  (Utility  Division),  Subchapter  20, 
Least  Cost  Planning  -  Electric  Utility. 


ILCP  Tabulations 

MFC's  Integrated  Least  Cost  Resource  Plan  is  shown  on  the  resource  tabulations  for 
energy  and  peak  in  Illustration  39  in  Appendix  A.  Several  items  on  these  tabulations 
need  to  be  recognized: 

1.  MPC  is  in  the  process  of  negotiating  with  potential  resource  sf>onsors  and 
continuing  to  evaluate  its  own  resources.  Through  this  ongoing  process, 
resources  within  the  plan  could  be  deleted,  replaced,  or  added. 

2.  Transmission  and  Distribution  (T&D)  efficiency  improvements  to  MFC's 
electrical  system  are  recognized  in  the  resource  tabulations  even  though  the  T&D 
data  was  not  available  until  late  1992.  The  data  to  estimate  the  quantity  and  cost 
of  the  efficiency  improvements  are  in  the  very  early  stages  of  development. 

3.  A  line  labeled  "Alternative  Resources"  is  shown  at  the  bottom  of  the  resource 
tabulations  in  recognition  that  opportunity  exists  for  these  future  resources.  As 
more  information  on  these  resources  becomes  available,  they  may  help  fill  MFC's 
future  need  for  electricity  if  they  meet  ILCP  criteria.   See  Section  4.8. 

4.  As  contract  negotiations  have  moved  forward,  Billings  Generation  Inc.  (BGI) 
deliveries  to  MFC  have  increased  to  52  MW  January  peak  capacity  from  42  MW 
in  last  year's  plan.  While  this  latest  development  was  received  too  late  to  be 
factored  into  the  ILCP  process,  it  is  included  on  the  resource  tabulations. 

5.  Rhone-Poulenc  Basic  Chemicals  is  MFC's  only  interruptible  resource.  Contract 
negotiations  reflect  a  tentative  agreement  where  Rhone-Poulenc  Basic  Chemicals 
will  no  longer  be  considered  a  firm  load  obligation  after  mid- 1996.  See 
Section  4.1.4.  This  information  was  included  in  the  Load  Uncertainty  Analysis. 


Resource  Status 

MFC's  ILCP  shown  in  Illustration  39  in  Appendix  A,  is  a  combination  of  existing  and 
future  resources  to  meet  our  customers'  electrical  needs.  Negotiations  and  continued 
evaluations  with  the  future  resources  may  cause  changes  to  the  ILCP.  The  future 
resources  in  the  ILCP  can  be  divided  into  two  categories:  those  resources  evaluated 
outside  the  ILCP  process,  and  those  evaluated  in  the  ILCP  process. 
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The  first  category  consists  of  resources  evaluated  outside  the  ILCP  process  because  (1) 
a  contract  was  in  place  prior  to  the  ILCP  process;  (2)  the  resource  is  an  efficiency 
improvement  and  is  nondiscretionary  because  of  obsolescence  or  safety-related 
improvement;  or  (3)  information  was  not  available  in  time  to  be  evaluated  in  the  ILCP 
process.   These  resources  are  listed  below  and  shown  on  Illustration  39  in  Appendix  A. 

1 .  Transmission  &  Distribution  efficiency  improvements 

2.  Flint  Creek  hydro  facility 

3.  Madison  hydro  upgrade 

4.  Rainbow  hydro  upgrade 

5.  Hauser  hydro  upgrade 

6.  Milltown  hydro  upgrade 

7.  Billings  Generation  Inc  (BGI) 

The  second  category  included  resources  that  were  evaluated  through  the  ILCP  process 
and  were  identified  in  August  1992  as  the  Short  List  of  Resources.  These  resources  are 
described  below: 

1.  The  resources  listed  below  have  been  identified  as  most  preferred  as  a  result  of 
the  ILCP  process,  which  used  a  societal  total  cost  perspective  and  a  thorough 
Risk  and  Uncertainty  Analysis.  These  resources  are  most  desired  when  faced 
with  an  uncertain  load  and  resource  future.  Even  though  these  resources  are  most 
preferred,  their  status  could  change  as  a  result  of  negotiations  or  additional 
evaluations.  It  should  be  noted  that  even  if  all  these  resources  should  be  included 
in  the  ILCP,  additional  resource  will  be  needed  to  meet  our  customers'  need  for 
electricity. 

a.  MFC's  E+  program. 

b.  MPC's  life  optimization  of  the  F.W.  Bird  plant  with  an  anticipated  on-line 
date  for  the  1996-97  winter  peak  season. 

Negotiations  with  LS  Power  Corporation  have  recognized  an  offer  to 
equate  the  cost  of  LS  repowering  of  the  facility  to  MPC's  life  optimization 
of  the  facility.  Because  of  the  short  lead  time  for  development  and 
permitting  uncertainty,  MPC  and  LS  Power  Corporation  are  coordinating 
current  actions  such  that  permits  can  be  obtained  for  both  options. 
Negotiations  are  continuing. 

c.  The  upgrade  to  Thompson  Falls  hydro  facility;  projected  to  be  available 
in  mid-year  1996. 
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d.  A  new  seasonal  exchange  with  the  Idaho  Power  Company. 

The  new  exchange  replaces  the  existing  exchange  contract  which  would 
have  expired  in  1997.  Contract  negotiations  for  the  new  exchange 
contract  are  proceeding. 

e.  A  winter  purchase  from  Basin  Electric  Power  Cooperative  is  included  in 
late  1996  pending  the  outcome  of  contract  negotiations. 

The  resources  below  have  been  identified  as  possible  option  resources.  These 
resources  could  be  acquired  to  help  meet  our  customers'  need  for  resource. 
Again,  even  though  these  resources  are  being  considered,  their  status  could 
change  as  a  result  of  negotiations  or  additional  evaluation. 

a.  Ryan  Hydroelectric  Upgrade 

In  analyzing  load  and  resource  uncertainty,  Ryan  was  timed  into  the 
resource  plan  under  high,  base,  and  low  case  load  growth  conditions  in 
1997,  2001,  and  not  timed  in,  respectively.  Ryan's  on-line  date  should 
be  considered  flexible  at  this  time.  In  the  relicensing  of  the  Missouri- 
Madison  hydro  facilities,  MPC  has  asked  FERC  for  recognition  of  on-line 
date  flexibility.   FERC's  decision  will  not  be  known  for  some  time. 

b.  Stone  Container  Corporation's  15  MW  Pressure  Reducing  Turbine 

This  resource  is  similar  to  a  demand-side  resources  in  that  it  resides  on 
the  customer's  side  of  the  meter  and  it  modifies  the  load  shape.  This  is 
considered  an  option  resource  under  base  or  high  case  load  growth 
conditions.  The  stakeholder  (MPC  customers  and  investors)  impacts  and 
risks  are  being  evaluated  with  contract  negotiations  depending  on  the 
outcome  of  this  evaluation. 

Several  resources  remain  on  the  Short  List  but  are  in  limited  negotiation  status 
pending  the  outcome  of  other  resources  on  the  Short  List.  These  resources 
received  full  evaluation  through  the  ILCP  process  but  are  not  as  preferred  as 
other  resources  because  of  cost  or  other  impacts.  As  in  the  preceding  categories, 
even  though  these  resources  are  not  being  actively  pursued,  their  status  could 
change  as  a  result  of  negotiations  or  additional  evaluation.  A  listing  of  these 
resources  follows. 

a.  Tiber  reservoir  generation  addition  of  5  MW 

b.  Stone  Container  Corporation's  38  MW  combustion  turbine 

c.  Westmoreland's  92  MW  combined  cycle 
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MPC  also  recognizes  the  potential  and  desirability  for  development  of  alternative 
resources  that  have  not  been  evaluated  through  the  ILCP  process.  These  resources  may 
include  MHD,  fuel  switching,  wind  generation,  geothermal  generation,  fuel  cells,  and 
solar  generation.  MPC  intends  to  continue  to  follow  the  development  of  these  resources. 
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8.0       ACTION  PLAN 

The  following  action  plan  will  be  used  by  MPC  to  implement  the  ILCP. 

1.  MPC  will  continue  to  acquire  through  its  demand-side  (E+)  program  all  cost- 
effective  conservation  resources  that  are  consistent  with  the  needs  of  ILCP  and 
conform  to  ILCP  principles. 

2.  MPC  will  continue  to  negotiate  and  evaluate  the  following  resources  with 
acquisition  of  these  resources  most  likely. 

a.  Seasonal  exchange  with  Idaho  Power  Company 

b.  Winter  Purchase  from  Basin  Electric  Power  Cooperative 

c.  Thompson  Falls  Hydro  facility 

d.  F.W.  Bird  repowering  or  refurbishment  Oife  optimization) 

3.  MPC  will  continue  technical  discussions  with  the  LS  Power  Corporation  and 
proceed  with  negotiations  for  the  proposed  repowering  of  the  F.W.  Bird  facility. 
Replacing  MPC's  life  optimization  (refurbishment  as  a  peaking  unit)  with 
repowering  is  contemplated  while  implementing  a  joint  permitting  strategy  for 
either  option  to  address  permitting  risk.  Thus,  the  F.W.  Bird  Plant  can  be 
permittal  as  a  peaking  facility  should  that  option  be  chosen. 

4.  MPC  will  work  with  FERC  to  obtain  timing  flexibility  for  the  Ryan  hydroelectric 
facility  to  be  included  into  the  resource  plan.  This  timing  flexibility  will  be  used 
to  address  uncertainty. 

5.  MPC  will  continue  to  evaluate  Stone  Container  Corporations'  15  MW  resource. 
Acquisition  of  this  resource  to  meet  load  under  base  or  high  case  load  growth 
conditions  depend  on  the  outcome  of  further  evaluation. 

6.  MPC  will  continue  to  monitor  and  quantify  resources  acquired  through  its  E-H 
acquisition  to  understand  and  improve  the  forecasting  of  cost-effective 
conservation  resources. 

7.  MPC  will  continue  to  monitor  and  evaluate  alternative  resources  using  MPC's 
ILCP  process. 

8.  MPC  will  strive  to  obtain  as  much  flexibility  in  resource  acquisitions  to  account 
for  deviations  in  the  need  for  resource  identified  in  MPC's  ILCP. 

a.  MPC  will  strive  to  obtain  as  much  flexibility  in  on-line  dates,  contract 
terms  including  termination,  and  potential  re-marketing  surplus  power 
should  low  growth  be  recognized. 

b.  MPC  will  strive  to  identify  potential  short-term  resource  options  that  could 
be  exercised  if  an  increased  need  occurs. 
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GLOSSARY  OF  TERMS/DEFINITIONS 


AVERAGE  MW:  AVERAGE  MEGAWATT:  Equivalent  to  the  energy  produced  by  the 
continuous  operation  of  one  megawatt  of  capacity  over  a  period  of  one  year.  (Equivalent  to 
8760  megawatt-hours.) 

AVERAGE  WATER  HYDROELECTRIC  ENERGY:  The  annual  energy  production  for 
MFC's  existing  hydroelectric  system  for  average  water  flows  is  385  average  MW.  The  energy 
production  capability  for  average  water  flows  is  computed  from  a  75  year  water  data  base. 

AVOIDED  COST:  An  investment  guideline  describing  the  value  of  conservation  and  generation 
resource  investments  in  terms  of  the  cost  of  more  expensive  resources  that  would  otherwise  have 
to  be  acquired. 

BASELOAD  RESOURCES:  Baseload  electricity  generating  resources  are  those  generally 
operated  continually  except  for  maintenance  and  unscheduled  outages. 

CAPACITY:  The  maximum  power  a  machine  or  system  can  produce  or  carry  under  specified 
conditions.  The  capacity  of  generating  equipment  is  generally  expressed  in  kilowatts  or 
megawatts.  In  terms  to  transmission  lines,  capacity  refers  to  the  maximum  load  a  line  is  capable 
of  carrying  under  specified  conditions. 

CLCPAC:  CONSERVATION  AND  LEAST  COST  PLANNING  ADVISORY  COMMITTEE: 
Representatives  include  MPC,  District  XI  Human  Resource  Council,  MFC  Large  Users  Group, 
Montana  Environmental  Information  Center,  Northern  Plains  Resources  Council,  Montana 
Department  of  Natural  Resources  and  Conservation,  and  the  Northwest  Power  Planning  Council. 
MFC's  CLCPAC  meet  regularly  to  review  and  advise  MPC  on  its  electric  conservation 
acquisition  program,  resource  planning  process,  and  other  matters. 

COGENERATION:  The  simultaneous  production  of  electricity  and  useful  thermal  energy. 
This  is  frequently  accomplished  by  the  recovery  of  waste  heat  from  an  electric  generating  plant 
for  use  in  industrial  processes,  space  or  water  heating  applications.  Conversely,  cogeneration 
can  be  accomplished  by  using  waste  heat  from  industrial  processes  to  power  an  electricity 
generator. 

COMBINED  CYCLE:  A  generating  unit  consisting  of  a  combustion  turbine  driving  an 
electrical  generator  and  a  heat  recovery  steam  generator  that  uses  the  exhaust  from  the 
combustion  turbine  to  heat  water  to  steam.  The  steam  is  then  used  to  power  a  steam  turbine  that 
drives  an  electrical  generator.  Due  to  the  recovery  of  waste  heat,  a  combined  cycle  unit  has  a 
higher  overall  efficiency  than  a  typical  steam  plant  or  a  simple  cycle  combustion  turbine.  These 
units  are  also  known  for  their  high  reliability.   Natural  gas  is  usually  the  primary  fuel. 

COMBUSTION  TURBINE:  A  combustion  turbine  consists  of  an  engine  (similar  to  a  jet 
aircraft  engine)  driving  an  electrical  generator.  These  units  are  noted  for  their  low  construction 
costs  and  short  construction  times.  Generally,  they  are  used  for  peaking  capacity.  Fuel  is 
usually  natural  gas  with  oil  as  a  backup.  Year-round  maintenance  is  a  significant  consideration 
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for  those  units  seldom  operate. 

CRITICAL  WATER  HYDROELECTRIC  ENERGY:  The  sequence  of  stream  flows  in  the 
critical  period  under  which  the  hydropower  system  will  generate  about  335  average  MW.  The 
average  of  the  July  1934  through  June  1938  water  data  is  used  to  determine  the  critical  water 
energy. 

CRITICAL  WATER  PLANNING:  Critical  water  planning  refers  to  the  timing  of  energy 
resources  into  the  resource  plan  using  hydroelectric  energy  producing  capability  under  critical 
water  flow  conditions. 

DISPATCHABILITY:  Is  the  operating  control  of  a  resource  to  follow  changes  in  load  in  the 
most  efficient  and  economic  manner. 

DSM:  DEMAND-SIDE  MANAGEMENT:  DSM  is  a  conservation  resource  which  manages 
or  reduces  the  amount  of  electricity  power  consumption  required  by  our  customers  as  a  result 
of  increases  in  the  efficiency  of  energy  use,  production  or  distribution. 

ECONOMETRICS:  A  combination  of  mathematics,  statistics,  and  economic  theory. 
Econometric  forecasting  is  conceptually  an  extension  of  regression  analysis.  It  allows  for 
multiple  dependence  among  variables  included  in  the  forecasting  equations  used  in  the  model. 

ECONOMY  MARKET:  (SPOT  MARKET):  Marketing  energy  produced  and  supplied  from 
a  more  economical  source  in  one  system  to  substitute  for  energy  being  produced  or  capable  of 
being  produced  by  a  less  economical  source  in  another  system. 

EEAF:  ENVIRONMENTAL  EXTERNALITY  ADJUSTMENT  FACTOR:  A  weighting  and 
ranking  method  used  by  MPC  to  identify  specific  resource  externality  impacts  relative  to  other 
resources. 

EMA:  ENERGY  MANAGEMENT  ASSOCIATES,  INC.:  Suppliers  of  the  PROSCREEN  and 
PROVIEW  computer  models,  home  office  in  Atlanta,  Georgia. 

END  EFFECTS:  The  capital  and  production  costs  of  a  resource  plan  beyond  the  1992  -2000 
planning  period. 

ENERGY:  The  megawatt  hours  (mwh)  supplied  to  or  used  by  an  individual  customer,  a  group 
of  customers,  or  a  class  of  customers.  Energy  use  in  megawatt  hours  is  determined  by 
measurement  or  by  calculation, 

ENERGY  LOSS:  The  general  term  applied  to  energy  lost  in  the  operation  of  an  electric 
system.  Losses  occur  principally  as  waste  heat  in  electrical  conductors  and  apparatus.  Energy 
losses  are  measured  in  kilowatt-hours  or  megawatt-hours. 

ENVIRONMENTAL  EXTERNALITIES:  Any  costs  or  benefits  of  goods  or  services  that  are 
not  accounted  for  in  the  price  of  the  goods  or  services.  Specifically,  the  term  given  to  the 
effects  of  pollution  and  other  environmental  effects  from  power  plants  or  conservation  measures. 
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EXOGENOUS  VARIABLE:  An  exogenous  variable  is  one  whose  value  is  determined  outside 
the  model  or  system.  Also  known  as  an  independent  or  explanatory  variable,  used  in  a  casual 
relationship  to  predict  values  of  a  dependent  variable. 

FIRM  CAPACITY:  That  portion  of  a  customer's  capacity  requirements  for  which  service  is 
assured  by  the  utility  provider. 

FIRM  ENERGY:  That  portion  of  a  customer's  energy  load  for  which  service  is  assured  by  the 
utility  provider.   That  portion  for  which  service  is  not  assured  is  referred  to  as  "interruptible". 

FIRMING  HYDROELECTRIC  SECONDARY  ENERGY:  Allows  using  the  hydroelectric 
secondary  energy  as  a  firm  energy  resource.  The  firming  is  accomplished  by  running  a  firming 
resource  such  as  a  combustion  turbine  whenever  the  generation  from  the  hydroelectric  system 
is  less  than  average  and  no  other  lower  cost  resource  is  available. 

FLUIDIZED  BED:  Similar  to  a  conventional  coal-fired  steam  plant  except  for  the  manner  in 
which  the  coal  is  burned.  The  coal  is  burned  in  a  bed  where  limestone  and  air  are  fed  into  the 
combustion  process.  The  calcium  in  the  limestone  reacts  with  the  sulfur  in  the  coal  to  form  a 
removable  solid  waste.  This  results  in  a  significant  reduction  in  S02  emissions.  The  heat 
generated  is  used  to  convert  water  into  steam.  The  steam  is  then  fed  into  a  steam  turbine  that 
turns  an  electrical  generator  to  produce  electricity.  This  technology  can  use  fuels  other  than 
coal,  such  as  waste  coal,  coke,  wood  chips  and  municipal  solid  waste. 

FORCED  OUTAGE  RESERVES:  The  reserve  capacity  a  utility  company  must  provide  in 
order  to  insure  reliable  system  operation  in  the  event  of  unit  failures. 

FORECASTING:  The  prediction  of  future  values  of  a  variable  based  on  known  or  past  values 
of  that  variable  or  other  related  variables.  Alternatively,  forecasts  may  be  based  on  expert 
judgements,  which  in  turn  are  based  on  historical  data  and  experience. 

GEOTHERMAL  RESOURCE:  Geothermal  resources  can  be  located  only  in  areas  where 
heated  rock  lies  at  a  shallow  depth  below  the  earth's  surface.  Wells  are  drilled  to  allow 
extraction  of  the  thermal  energy.  If  steam  is  available,  it  can  be  used  to  directly  power  a 
conventional  turbine  generator.  If  steam  is  not  available,  water  is  used  to  transfer  the  thermal 
energy  to  the  surface.  The  thermal  energy  is  then  transferred  to  another  fluid  to  power  a 
conventional  turbine  generator. 

HYDROELECTRIC  SECONDARY  ENERGY:  The  50  average  MW  difference  between 
hydroelectric  energy  production  at  average  water  conditions  and  critical  water  conditions  is 
MFC's  non-firm  (or  secondary)  hydroelectric  energy.  In  any  given  year,  the  secondary  energy 
may  not  be  available  due  to  water  conditions. 

INTEGRATED  GASIFICATION  COMBINED  CYCLE:  An  integrated  gasification  combined 
cycle  unit  uses  a  gasification  plant  to  produce  a  fuel  gas  from  coal,  waste  coal  or  some  other 
fuel.  The  fuel  gas  is  then  used  as  the  fuel  for  a  combined  cycle  unit. 

INTEGRATED  LEAST  COST  RESOURCE  PLAN:  A  plan  which,  given  system  reliability, 


is  the  best  balance  of  supply-side,  demand-side,  existing,  and  future  resource  options  with  the 
lowest  societal  total  cost.  -v.?  « 

DVTERRUPTIBLE  LOAD:  Load  that  by  contract,  can  be  interrupted  in  the  event  of  a  power 
supply  deficiency. 

KW:  KILOWATT:    1,000  watts 

KWH:  KILOWATT-HOUR:  A  basic  unit  of  electrical  energy  that  equals  one  kilowatt  of  power 
applied  for  one  hour. 

LEVELIZED  ANNUAL  COST  (Nominal):  Where  the  cost  occurs  annually  for  a  specific 
number  of  years  and  remains  the  same  for  that  period. 

MEDIAN  WATER  HYDROELECTRIC  GENERATION:  MFC's  75  year  water  data  base 
is  normally  distributed,  which  means  average  water  and  median  water  are  the  same.  See 
Average  Water  Hydroelectric  Energy. 

MODEL:   A  decision-making  aid  that  draws  actionable  knowledge  from  sets  of  data. 

MPSC:  MONTANA  PUBLIC  SERVICE  COMMISSION:  The  commission  is  made  up  of  five 
elected  positions  and  is  a  regulatory  commission  established  by  the  state  to  oversee  activities  of 
utilities  as  defined  by  statute. 

MULTI-ATTRIBUTE  DECISION  RULE:  MFC's  Multi-Attribute  Decision  Rule  'balances' 
the  concerns  of  the  customer,  investors,  quantifiable  and  nonquantifiable  risk,  and  environmental 
impacts.   It  is  used  to  evaluate  resource  plans  against  each  other. 

MW:  MEGAWATT:  The  electrical  unit  of  power  that  equals  1,000  kilowatts,  or  1,000,000 
watts. 

MILL:   A  tenth  of  a  cent.   The  cost  of  electricity  is  often  given  in  mills  per  kilowatt-hour. 

PEAK  CAPACITY:   The  maximum  capacity  of  a  system  to  meet  loads. 

PEAK  DEMAND:  The  greatest  demand  on  an  electric  system  during  a  prescribed  demand 
interval,  be  it  hourly,  daily,  monthly,  or  annually.  MFC's  annual  peak  occurs  during  the  winter 
months. 

PEAKING  RESOURCE:  A  generating  resource  which  is  normally  operated  to  provide  power 
during  maximum  load  periods. 

PRESENT  VALUE:  The  worth  of  future  returns  or  costs  in  terms  of  their  current  value.  To 
obtain  a  present  value,  an  interest  rate  is  used  to  discount  these  future  returns  and  costs. 

PROSCREEN:  A  computer  program  by  Energy  Management  Associates,  Inc.  (EMA),  that 
integrates  the  major  disciplines  within  a  utility  and  evaluates  alternative  plans  under  uncertainty. 
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The  various  mcxiules  of  the  system  include  the  Load  Forecast  Adjustment  (LFA),  Generation  and 
Fuel  (GAF),  Capital  Expenditure  and  Recovery  (CER),  and  Financial  Reporting  and  Analysis 
(FIR). 

PROVIEW:  A  least  cost  resource  optimization  program  that  uses  dynamic  programming  to 
generate  plans  and  determine  revenue  requirements,  total  cost,  or  rates.  PROVIEW  is  a  product 
of  Energy  Management  Associates,  Inc.  (EMA),  Atlanta,  Georgia. 

PULVERIZED  COAL  UNIT:  A  generating  unit  in  which  coal  is  crushed  to  powder  and 
injected  into  a  boiler  firebox  where  it  is  combusted.  The  firebox  heats  water  to  create  steam 
which  is  then  fed  into  a  steam  turbine  that  turns  an  electrical  generator  to  produce  electricity. 
Pollution  control  equipment  is  generally  located  at  the  "back  end"  of  the  plant  before  pollutants 
go  up  the  stack.   This  technology  is  used  at  the  JE  Corette  Plant  and  Colstrip  Units. 

PUMPED  HYDRO:  Pumped  hydro  uses  an  upper  and  a  lower  storage  reservoir  and  an 
underground  power  house.  Neither  of  the  reservoirs  need  to  be  a  natural  stream  or  lake.  Water 
is  pumped  from  the  lower  to  upper  reservoir  during  off-peak  hours.  During  the  generating 
cycle,  water  is  discharged  from  the  upper  reservoir  through  the  reversible  turbine-generator  to 
produce  power.  Depending  upon  the  location,  the  environmental  impacts  of  pumped  hydro 
plants  may  be  very  low. 

QF'S:  QUALIFYING  FACILITIES:  A  qualifying  facility  is  a  power  production  facility  that 
qualifies  for  special  treatment  under  a  1978  federal  law  -  Public  Utility  Regulatory  Policies  Act 
(PURPA).  PURPA  requires  a  utility  to  buy  the  power  produced  by  the  qualifying  facility  at  a 
price  equal  to  that  which  the  utility  would  other  wise  pay  if  it  were  to  build  its  own  power  plant 
or  buy  the  power  from  another  source.  A  qualifying  facility  must  generate  its  power  using 
cogeneration,  biomass,  waste,  geo-thermal  energy,  or  renewable  resources,  such  as  solar  and 
wind,  and  depending  on  the  energy  source  and  the  time  at  which  the  facility  is  constructed,  its 
size  may  be  limited  to  80  megawatts  or  smaller.  PURPA  prohibits  utilities  from  owning  a 
majority  interest  in  qualifying  facilities. 

RESOURCE  PLAN:  A  combination  of  individual  resources  that  meet  MPC  customer's  future 
electrical  needs. 

RFP:  REQUEST  FOR  PROPOSAL:  A  competitive  bidding  process  in  which  a  utility  requests 
proposals  from  suppliers  (other  utilities,  small  power  producers,  etc.)  to  fulfill  the  need  to  meet 
future  load.  MPC's  all  source  RFP  was  opened  for  bids  to  supply  power  to  MPC  in  the  latter 
half  of  the  1990's.   MPC  anticipated  completion  of  its  RFP  process  by  the  end  of  1992. 

RISK:  A  quantifiable  or  subjective  measure  of  the  exposure  to  costs  or  other  undesirable 
outcomes  associated  with  an  action  taken  in  the  face  of  uncertainty. 

ROBUST  PLAN:  A  plan  that  withstands  and  meets  the  criteria  outlined  in  a  multi-attribute 
decision  rule  (objective  function)  to  minimize  the  affects  of  the  unknown. 

SOCIETAL  COSTS:  Societal  Costs  include  both  the  direct  and  indirect  costs  and  benefits 
associated  with  resource  acquisitions. 


STUDY  PERIOD:  The  study  period  used  in  the  optimization  study  was  the  planning  period 
from  1992  through  2000  adjusted  for  infinite  end  effects  of  the  resources  timed  into  the  Resource 
Plan  (model  base  year  of  1991  out  to  2030). 

SUPPLY-SroE  RESOURCES:  Resources  which  physically  generate  (supplies)  power  to  the 
power  grid  (ie:   hydro,  thermal,  wind). 

TEMPLATE:  A  spreadsheet  that  ties  specific  program  information  and  load  information 
together  with  assumptions  of  possible  penetration  rates,  customer  costs,  estimated  cost  of 
promotion  and  incentives  in  order  to  calculate  DSM  energy  and  peak  savings  on  a  20-year  cycle. 

TOTAL  COSTS:  The  sum  of  the  utility  revenue  requirement  and  customer  costs  necessary  to 
acquire  demand-side  resource. 

TREND:  Previous  values  of  a  variable  are  weighted  and  combined  to  produce  estimates  of 
future  values. 

WATT:  The  electrical  unit  of  power  or  rate  of  doing  work.  The  rate  of  energy  transfer 
equivalent  to  one  ampere  flowing  under  a  pressure  of  one  volt  at  unity  power  factor.  It  is 
analogous  to  horsepower  or  foot-pounds  per  minute  of  mechanical  power.  One  horsepower  is 
equivalent  to  approximately  746  watts. 

WEIGHTED  COST  OF  CAPITOL:  The  return  asked,  or  being  asked,  by  investors  for  the 
use  of  their  money  committed  to  investment  in  utility  companies,  expressed  as  percentage  of  the 
capital  funds  (debt,  preferred  stock,  common  equity). 

WIND  RESOURCE:  A  wind  turbine  captures  the  energy  in  wind  and  uses  it  to  drive  an 
electrical  generator.  Wind  turbines  can  only  produce  electricity  when  the  wind  is  blowing. 
They  are  most  effective  in  areas  with  high  average  annual  wind  velocities.  Many  areas  in 
Montana  appear  suited  for  small-  and  large-scale  wind  resource  development. 
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22  Second  Screen  Resources 

23  Static  Analysis  Energy  Cost  v.s.  Capacity  Cost 
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32  Load  Forecast  Comparison 
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37  Decision  Rule  Matrix 
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Illustration  10 


Firm  Utility  Sales 


Name 
PacifiCorp  Sale 

II         II 

Black  Hills  Power  &  Light  Sale 


II     II 
II     II 


WWP  Off-Peak  Sale 
II     II 

BPA  Sale 


Average 

MW 

MW 

Peak 

Energy 

Effective 

15 

15 

01/90-12/92 

10 

10 

01/93-12/95 

10 

0 

06/89  -  09/89 

15 

0 

10/89-09/90 

20 

1 

10/90-09/91 

25 

1 

10/91  -03/92 

30 

2 

04/92  -  09/93 

0 

36 

01/91  -12/93 

0 

27 

01/94-12/94 

0 

(*)80 

09/93  -  04/96 

(*)  Delivery  of  sale  is  September  through  April  and  this  average  number  could 
change  based  on  contract  flexibility. 
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ILLUSTRATION  11 


EXISTING  THERMAL  RESOURCE  PLANNED  CAPABILITIES 


Numlaer 

Plent  Name 

of  Units 

LTTILlPi'  RESOURCE 

JE  Corette-Billings  (1) 

1 

Colstrip  Unit  #1  (1) 

1 

Colstrip  Unit  #2(1) 

1 

Colstrip  Unit  #3  (1) 

1 

Commercial       Peak  Annual 

Operation     Capability        Energy 

Date  (MW)  (AMW)« 


Fuel 


Nameplate 
MW(2) 


09/01/68 


160 


11/15/75         159 


08/20/76         160 


01/10/84         218 


122 


125 


125 


Coal,  Natural 
Gas  Start-up 

Coai,  Propane 
Start-up 

Coal,  Propane 
Steirt-up 


185(5)    Coal,  #2  Fuel 
Oil  Start-up 


163 


333 


333 


718 


697 


557 


The  follownng  resources  provides  stand-by  service  for  Yellowstone  National  Park. 

Lake  Diesel-YNP  (3)  1  07/10/67        2.75  —  Diesel 

Old  Faithful  Diesel-  2  09/01/79  2  —  Diesel 

YNP  (4)  

4.75 


Notes: 

*     After  Maintenance 
(1)  Ownership 


OWNERSHIP  PERCENT 


Corette 

MPC 

PUGET 

PACIFICORP 

PGE 

WWP 

100 

Colstrip  Unit  #1 

50 

50 

Colstrip  Unit  #2 

50 

50 

Colstrip  Unit  #3 

30 

25 

10 

20 

15 

(2)  Nameplate  for  total  plant  before  plant  use. 

(3)  Available  in  summer  months  only,  provides  emergency  power  in  event  of  line  outages. 

(4)  Provides  emergency  power  in  event  of  line  outages. 

1       (5)  Includes  reciprocal  sharing  agreement  with  Colstrip  Unit  #4. 
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ILLUSTRATION  12 


EXISTING  HYDRO  RESOURCE  PLANNED  CAPABILITIES 


Plant  Name 


Flint  Creek  (5) 
Milltown 

Mystic 
Hebgen  (1) 
Madison 
Hauser 

Holier 
Black  Eagle 
Rainbow 

Cochrane 
Ryan 

Morony 
Ken-  (2) 


Thompson  Falls 


RFP 

BPLAN 

January 

January 

Peak 

Peak 

Annual 

Capability 

Capeibility 

Critical 

Nameplate 

Number 

MW 

MW 

Water 

MW 

Storage 

of  Units 

Installed 

(4) 

(4) 

AMW* 

(3) 

Y 

2 

1901 

1 

1.1 

N 

4 
1 

1906 
1926 

2 

2 

2 

4.0 

Y 

2 

1925 

5 

11 

6 

12.5 

Y 

0 

1915 

0 

0 

0 

Y 

4 

1906 

8 

5 

7 

9.0 

Y 

5 

1 

1907 
1914 

17 

13 

12 

17.0 

Y 

4 

1918 

50 

27 

24 

48.0 

N 

3 

1927 

17 

14 

14 

21.0 

N 

6 

2 

1910 
1917 

33 

28 

29 

41.6 

N 

2 

1958 

32 

33 

22 

60.0 

N 

4 
2 

1915 
1916 

60 

60 

41 

48.0 

N 

2 

1930 

47 

22 

25 

50.0 

Y 

1 

1938 

1 

1949 

185 

180 

119 

168.0 

1 

1954 

N 

2 

1915 

2 

1916 

33 

40 

35 

30.0 

2 

1917 

TOTAL 

Median  Water  Capabiiity 


53 


489 
489 


435 
489 


337  (6) 
385 


510.2 


Canyon  Ferry 


Hungry  Horse 


47,500  acre-feet  of  storage  owned  by  Montana  Power  Company  in  this  U.S. 
Bureau  of  Reclamation  Reservoir,  which  contains  a  total  usable  storage 
capacity  of  1 ,512,000  acre-feet.  The  operation  of  Canyon  Ferry's  storage  is 
coordinated  with  MFC's  downstream  projects  by  the  Missouri  River  Coordination 
Agreement. 

Zero  storage  owned  by  MPC,  however,  this  U.S.  Bureau  of  Recleunation  Reservoir 
contains  3,1 61 ,000  acre-feet  of  usable  stoarge.  The  operation  of  Hungry  Horse's 
storage  is  coordinated  with  MFC's  downstream  projects  by  the  Pacific  Northwest 
Coordination  Agreement. 


NOTES: 

*  Before  maintenance 

(1)  Storage  only,  373,500  acre-feet 

(2)  1 ,21 9,000  acre-feet  of  storage 

(3)  Before  station  use. 

(4)  After  maintenance 


(5)  FERC  has  accepted  MFC's  surrender  of  the  license  and 
granted  a  new  license  to  operate  the  project  by  Granite 
County.  The  project  is  currently  inoperable. 

(6)  335  average  MW  after  maintenance. 


.e. 
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ILLUSTRATION  13 


EXISTING  LONG  TERM  CONTRACT  RESOURCES 


Contract 


BPA  Peak  for  Energy  Exchange 
WNP  #1 

(1)  Idaho  Power  Exchange 
Idaho  Peak  Puchase 
Basin  Electric 
Existing  OF 

(2)  New  QF; 

Billings  Generation  Inc.  (BGI) 


(Jan) 

(Aug) 

Winter 

S 

ummer 

Annual 

Ending 

Capactiy 

Ci 

apacity 

Energy 

Date 

MW 

MW 

AMW 

06/30/01 

100 

100 

-29 

06/30/96 

79 

79 

67 

12/31/97 

50 

-50 

0 

3/31/96 

75 

25 

50 

3/31/95 

0 

0 

up  to  75 

Various 

45 

44 

38 

2029 

52 

52 

47 

EXISTING  INTERRUPTIBLE  LOAD 


Name 


Estimated 
Annual 
Maximum  Energy 

MW  aMW 


Rhone-Poulenc  Basic  Chemicals 


64 


Notes 

(1)  Seasonally  differentiated  contract  specifies  that  MPC  will  receive  from  IPC  50  MW  of  energy 
and  capacity  for  90  days  during  the  winter.    MPC  delivers  to  IPC  an  average  of  75  MW  for 
60  days  during  the  summer. 

(2)  Represents  BGI  contract  starting  in  mid-1995. 


ILLUSTRATION   14 


Montana  Power  Company 
Qualifying  Facilities 


Hydro 


Wind 


Thermal 


Total 


Peak 

Energy 

Peak 

Energy 

Peak 

Energy 

Peak 

Energy 

Year 

MW 

MWa 

MW 

MWa 

MW 

MWa 

MW 

MWa 

1993- 

-94 

9.93 

8.63 

0.11 

0.11 

35.00 

29.77 

45.04 

38.51 

1994- 

-95 

9.93 

8.63 

0.11 

0.11 

35.00 

29.77 

45.04 

38.51 

1995- 

-96 

9.93 

8.63 

0.11 

0.11 

35.00 

29.77 

45.04 

38.51 

1996- 

-97 

9.93 

8.63 

0.11 

0.11 

87.00 

76.57 

97.04 

85.31 

1997- 

-98 

9.93 

8.63 

0.11 

0.11 

87.00 

76.57 

97.04 

85.31 

1998- 

-99 

9.93 

8.63 

0.11 

0.11 

87.00 

76.57 

97.04 

85.31 

1999- 

-00 

9.93 

8.63 

0.11 

0.11 

87.00 

76.57 

97.04 

85.31 

2000- 

-01 

9.93 

8.63 

0.11 

0.11 

87.00 

76.57 

97.04 

85.31 

2001- 

-02 

9.93 

8.63 

0.11 

0.11 

87.00 

76.57 

97.04 

85.31 

2002- 

-03 

9.93 

8.63 

0.11 

0.11 

87.00 

76.57 

97.04 

85.31 

Monthly 

1993- 

94 

Jan 

9.93 

6.12 

0.11 

0.11 

35.00 

29.75 

45.04 

35.97 

Feb 

9.65 

6.37 

0.11 

0.11 

35.00 

29.75 

44.76 

36.24 

Mar 

12.31 

8.78 

0.12 

0.12 

35.00 

29.75 

47.43 

38.64 

Apr 

13.29 

11.65 

0.15 

0.15 

35.04 

29.79 

48.48 

41.59 

May 

13.19 

11.65 

0.09 

0.09 

35.04 

29.79 

48.32 

41.53 

Jun 

13.16 

11.63 

0.10 

0.10 

35.04 

29.79 

48.30 

41.52 

Jul 

11.14 

9.60 

0.08 

0.08 

35.04 

29.79 

46.26 

39.47 

Aug 

8.64 

6.39 

0.08 

0.08 

35.04 

29.79 

43.76 

36.26 

Sep 

10.27 

8.09 

0.11 

0.11 

35.04 

29.79 

45.42 

37.99 

Oct 

12.33 

9.19 

0.18 

0.18 

35.04 

29.79 

47.55 

39.16 

Hov 

11.03 

7.71 

0.12 

0.12 

35.00 

29.75 

46.15 

37.58 

Dec 

10.25 

6.28 

0.12 

0.12 

35.00 

29.75 

45.37 

36.15 

Monthly 

1995 

Jan 

9.93 

6.12 

0.11 

0.11 

35.00 

29.75 

45.04 

35.97 

Feb 

9.65 

6.37 

0.11 

0.11 

35.00 

29.75 

44.76 

36.24 

Mar 

12.31 

8.78 

0.12 

0.12 

35.00 

29.75 

47.43 

38.64 

Apr 

13.29 

11.65 

0.15 

0.15 

35.04 

29.79 

48.48 

41.59 

May 

13.19 

11.65 

0.09 

0.09 

35.04 

29.79 

48.32 

41.53 

Jun 

13.16 

11.63 

0.10 

0.10 

87.04 

76.59 

100.30 

88.32 

Jul 

11.14 

9.60 

0.08 

0.08 

87.04 

76.59 

98.26 

86.27 

Aug 

8.64 

6.39 

0.08 

0.08 

87.04 

76.59 

95.76 

83.06 

Sep 

10.27 

8.09 

0.11 

0.11 

87.04 

76.59 

97.42 

84.79 

Oct 

12.33 

9.19 

0.18 

0.18 

87.04 

76.59 

99.55 

85.96 

Nov 

11.03 

7.71 

0.12 

0.12 

87.00 

76.55 

98.15 

84.38 

Dec 
Months 

'y 

10.25 
1996- 

6.28 

0.12 

0.12 

87.00 

76.55 

97.37 

82.95 

Jan 

9.93 

6.12 

0.11 

0.11 

87.00 

76.55 

97.04 

82.77 

Feb 

9.65 

6.37 

0.11 

0.11 

87.00 

76.55 

96.76 

83.04 

Mar 

12.31 

8.78 

0.12 

0.12 

87.00 

76.55 

99.43 

85.44 

Apr 

13.29 

11.65 

0.15 

0.15 

87.04 

76.59 

100.48 

88.39 

May 

13.19 

11.65 

0.09 

0.09 

87.04 

76.59 

100.32 

88.33 

Jun 

13.16 

11.63 

0.10 

0.10 

87.04 

76.59 

100.30 

88.32 

Jul 

11.14 

9.60 

0.08 

0.08 

87.04 

76.59 

98.26 

86.27 

Aug 

8.64 

6.39 

0.08 

0.08 

87.04 

76.59 

95.76 

83.06 

Sep 

10.27 

8.09 

0.11 

0.11 

87.04 

76.59 

97.42 

84.79 

Oct 

12.33 

9.19 

0.18 

0.18 

87.04 

76.59 

99.55 

85.96 

Nov 

11.03 

7.71 

0.12 

0.12 

87.00 

76.55 

98.15 

84.38 

Dec 

10.25 

6.28 

0.12 

0.12 

87.00 

76.55 

97.37 

82.95 

- 
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Appendix  B 

Computer  Modeling  Methodology 
Computer  Modeling  Tools 

PROSCREEN  II  is  a  computer  software  system  developed  by  Energy  Management  Associates, 
Inc.  (EMA)  to  support  electric  and  gas  utility  decision  analysis  and  corporate  planning.  MPC 
uses  PROSCREEN  II  and  other  planning  models  as  comprehensive  planning  tools  to  evaluate 
hundreds  of  alternatives,  and  to  address  the  effects  of  uncertainty  on  business  decisions. 
PROSCREEN  II  uses  dynamic  programming  to  optimize  demand-side  and  supply-side  resources 
portfolios.  Using  a  single,  integrated  software  system  for  ILCP  analysis  makes  ILCP  more 
manageable,  ensures  consistency  in  data  assumptions,  and  provides  credible,  auditable  results. 

MPC  has  various  PROSCREEN  II  application  modules  currently  incorporated  into  the  ILCP 
process:  1)  Load  Forecast  Adjustment  (LFA);  2)  Generation  and  Fuel  (GAF);  3)  Capital 
Expenditure  and  Recovery  (CER);  4)  Financial  Reporting  and  Analysis,  and  Class  Revenue  (FIR 
&  CRM);  5)  PROVIEW  (PRV);  and  6)  Scenario  Analysis  (SCE).  The  LFA,  GAF,  CER  and 
FIR  modules  can  operate  independently,  or  as  an  integrated  package  with  automatic  information 
transfer  between  modules.  The  modules  are  capable  of  processing  data  as  detailed  as  one  hour 
to  as  aggregate  as  total  present  value  for  a  50  year  study. 

The  Load  Forecasting  Adjustment  (LFA)  module  is  designed  to  represent  the  load  and  DSM 
areas  of  utility  planning.  The  LFA  can  accept  data  as  detailed  as  hourly  sales  energy,  or  as 
general  as  monthly  sales  energy.  Group  data  can  represent  a  single  large  customer.  Any 
number  of  Groups  sum  into  Class  data.  Company  data  are  the  sum  of  all  Classes.  The  LFA 
adjusts  all  input  data  for  consistency  before  passing  the  class  sales  or  aggregate  load  on  to  other 
modules.  DSM  programs  modify  sales  on  an  hourly  basis,  if  so  input.  The  flexibility  of  the 
LFA  allows  various  load  growth  scenarios  to  be  tested  for  their  affects  on  production  cost  and 
rates.  Scenarios  considering  marketing,  DSM,  high,  base  and  low  loads  can  all  be  examined 
efficiently.  Losses  between  sales  and  the  generators  are  input  explicitly  for  each  load  group. 

The  Generation  and  Fuel  (GAF)  module  is  designed  to  represent  the  cost  of  serving  the  utility 
load.  The  GAF  is  designed  to  serve  the  hourly  load  transferred  from  the  LFA.  There  are  three 
types  of  resource  models  available  in  the  GAF:  1)  Non-dispatchable;  2)  Pump  storage;  and 
3)  Dispatchable.  These  three  types  of  resources  are  modeled  to  simulate  actual  utility  operation 
practices.  The  GAF  is  capable  of  developing  production  costs  for  up  to  five  different  hydro 
energy  levels  (water  years),  with  appropriate  probability  to  simulate  actual  non-median 
production  costs.  The  non-dispatchable  resources  modify  the  load  transferred  from  the  LFA 
without  consideration  of  cost.  This  is  done  because  these  resources  typically  represent  firm 
contracts  and/or  low  cost  hydro.  The  pumped  storage  logic  captures  the  benefits  of  this 
technology.  The  detailed  dispatch  logic  optimizes  the  costs  of  serving  the  remaining  load  with 
dispatchable  thermal  units,  while  continually  keeping  track  of  such  things  as  unit  commitment, 
and  economy  interchange  market  opportunities  (spot  market).  Emergency  energy  is  supplied  to 
account  for  the  forced  outage  characteristics  of  2dl  units. 


The  Capital  Expenditure  and  Recovery  (CER)  module  is  designed  to  represent  the  construction 
area  of  utility  planning.  The  CER  models  multi-year  construction  costs,  AFUDC,  taxes, 
insurance  and  inflation.  The  capital  and  operating  revenue  requirements  are  detailed  by  both 
project  and  system  level.  The  data  are  aggregated  and  passed,  along  with  production  costing 
data  to  the  Financial  Reporting  and  Analysis  (FIR)  module. 

The  Financial  Reporting  and  Analysis  (FIR)  and  the  Class  Revenue  (CRM)  Modules  are 
designed  to  represent  the  financial  area  of  utility  planning.  The  FIR  takes  capital  and  expense 
revenue  requirements  and  properly  accounts  for  their  affects  on  the  customer,  owner,  and 
financial  status  of  MFC.  Such  items  as  return  on  equity,  debt  service  requirements,  rates  by 
customer  class,  earnings  per  share,  and  other  financial  variables  are  calculated  and  reported. 
Rate  case  logic  provides  rate  case  timing  and  effectiveness.  The  Class  Revenue  Module  (CRM) 
is  designed  to  analyze  long  range  strategy  and  the  implications  of  utility  plans  on  customer 
classes  and  customer  rates. 

PROVIEW  is  a  dynamic  programming  module  capable  of  creating  scenarios  (resource  plans)  by 
selecting  from  a  menu  of  different  supply-side  and  demand-side  resources.  These  resource  plans 
will  meet  the  planning  criteria  and  will  consist  of  every  possible  combination  of  all  resources. 
Hundreds  of  combinations  are  created  and  ranked  to  provide  MFC  with  a  comprehensive 
economic  analysis  of  all  possible  ways  to  serve  customer  demand. 

Scenario  Analysis  (SCE)  is  a  module  that  builds  customized  reports  showing  only  the 
information  (variables)  defined  by  the  user.  MFC  has  found  this  module  and  the  flexible  input 
control  system  of  PROSCREEN  II  very  useful  for  screening  purposes. 

Computer  Modeling  Assumptions 

Load  Forecast  Adjustment  Module  (LFA) 

The  LFA  module  used  in  the  competitive  bid  analysis  is  capable  of  modeling  168  hour  typical 
weeks  for  all  12  months  of  the  year.  The  monthly  MFC  system  sales  energy  and  peak  are  input, 
as  well  as  the  168  hour  load  shape.  LFA  will  adjust  sales  data  for  losses  before  providing  the 
GAF  with  the  load  requirements  at  the  generator  terminals.  DSM  programs  can  be  entered  at 
this  same  level  of  detail,  if  it  is  available.  MFC  was  able  to  input  all  load  data  in  a  168  hour 
format. 

The  LFA  module  contained  the  following  load  information: 

1.  Aggregate  MFC  system  sales  were  based  on  the  '1992  Load  Forecast  and  Integrated 
Least  Cost  Resource  Plan\  with  detailed  hourly  loads  for  168  hours  per  month  for  the 
time  period  1992  to  2030. 

2.  DSM  savings  were  modeled  with  detailed  hourly  loads  for  168  hours  per  month  in  8 
programs: 

Residential  Standard  Acquisition  Rate 
Residential  Accelerated  Acquisition  Rate 


Commercial  Standard  Acquisition  Rate 
Commercial  Accelerated  Acquisition  Rate 
Industrial  Standard  Acquisition  Rate 
Industrial  Accelerated  Acquisition  Rate 
Contract  Industrial  Standard  Acquisition  Rate 
Contract  Industrial  Accelerated  Acquisition  Rate 

In  MFC's  analysis,  one  of  each  of  the  following  were  included  (both  with  detailed  hourly  loads 
for  168  hours  per  month): 

Stone  "B"  RFP  Bid  resource  (a  load  reduction  model  was  used) 
Stone  "C"  RFP  Bid  Resource  (a  load  reduction  model  was  used) 

Also  included  in  the  LFA  are  the  customer  costs  and  company  costs  for  each  program.  The 
LEA  was  built  using  hourly  information  for  each  of  these  load  groups.  Losses  were  included 
in  the  analysis,  and  represent  the  difference  between  the  generator  and  the  customer's  meter  for 
each  of  the  above  load  groups. 

Generation  and  Fuel  Module  (GAF) 

The  GAF  module  used  in  the  competitive  analysis  is  capable  of  accepting  load  from  the  LFA, 
and  dispatching  resources  to  serve  that  load.  The  GAF  uses  a  load  duration  curve  method  to 
determine  how  to  serve  the  load  in  the  most  economic  and  realistic  fashion,  taking  into  account 
maintenance  and  forced  outages. 

The  model  must  have  sufficient  resources  committed  each  day  to  serve  daily  peak  loads. 

The  GAF  used  3  water  years,  each  representing  the  energy  and  capacity  characteristics  of 
MFC's  hydro  system  under  critical,  median,  and  high  water  conditions.  Each  of  these  water 
years  is  assigned  a  probability  of  occurrence  and  the  final  production  cost  is  the  expected  value 
of  the  3  water  year  production  costs. 

Finally,  the  model  can  take  advantage  of  any  surplus  energy  available  for  sale  into  the  off-system 
economy  market  (i.e.,  the  spot  market).  Proper  modeling  of  the  spot  market  involves  hourly 
price  profiles  for  every  month  of  every  year  in  the  study.  In  addition,  the  model  can  buy  energy 
from  the  spot  market  to  displace  a  higher  cost  native  resource.  The  model  can  also  specify 
transmission  limits  between  the  utility  and  the  economy  market.  The  remainder  of  this  section 
describes  GAF  methods. 

The  chronological  load  from  the  LFA  is  first  sorted  in  the  GAF  by  magnitude  to  arrive  at  a  load 
duration  curve.  The  area  under  this  curve  represents  the  energy  in  1  week  for  a  given  month. 
The  maximum  point  on  this  curve  is  the  monthly  peak  for  the  given  month.  Weekly  results  are 
multiplied  by  the  number  of  weeks  in  the  month  to  get  monthly  results,  with  those  being 
summed  to  arrive  at  annual  results. 

The  load  duration  curve  is  first  modified  by  fixed  energy  resources  such  as  firm  transactions 
(sales  and  purchases)  and  hydro  resources.   The  various  modelling  techniques  available  allow 


the  user  to  modify  the  load  duration  curve  to  simulate  the  following  chronological  modifications: 


1.  Peak  Shave  Purchase 

These  transactions  (and  peak  shave  hydro)  reduce  the  magnitude  of  the  utility  load  during 
the  peak  load  hours  and  therefore  reduces  the  difference  between  the  minimum  and  the 
maximum  load  by  reducing  the  maximum  load. 

2.  Baseload  (flat) 

These  transactions  (and  run  of  river  hydro)  increase  (if  a  sale)  or  decrease  (purchase  and 
hydro)  the  magnitude  of  the  utility  load  equally  for  every  hour.  The  maximum  capacity 
of  these  types  of  transactions  does  not  influence  the  amount  of  reduction/addition  to  the 
load.  The  two  important  variables  are  hours  per  month  and  total  energy  available  for 
load  modification.  These  types  of  load  modifiers  takes  into  consideration  the  capacity 
of  the  given  transaction  or  hydro  when  the  load  is  modified.  That  is  to  say  that  a  100 
MW  peak  shave  purchase  with  24,800  MW  hours  of  energy  will  reduce  the  load  in  a  31 
day  month  by  roughly  8  hours  per  day.  However  a  50  MW,  24,800  MW  hours  version 
of  the  same  type  of  load  modifier  would  reduce  the  load  for  roughly  16  hours  per  day. 


3.  Hourly 

This  type  transaction  allows  explicit  input  of  hourly  MW  load  modification. 

4.  Pumped  Storage 

The  load  duration  curve  that  remains  after  all  transactions  and  hydro  are  dispatched  is 
further  modified  by  pumped  storage.  The  amount  of  weekly  pumped  storage  pumping 
and  generation  is  determined  by  comparing  the  cost  of  pumping  to  that  of  generating. 
For  example,  a  pumped  storage  project  may  fill  its  pond  by  operating  as  a  pump  at  night 
(thereby  utilizing  low  cost  base  load  resources  that  may  not  be  as  heavily  loaded  at  night) 
and  as  a  generator  during  the  day  to  displace  a  more  expensive  resource  (such  as 
combustion  turbine). 

The  remaining  load  duration  curve  represents  the  load  required  to  be  served  by  the  dispatchable 
(or  commonly  called  "thermal")  resources.  These  resources  do  not  have  a  fixed  energy  output. 
They  are  fully  operated  when  they  are  more  economic  than  other  resources,  and  are  not  operated 
at  full  output  if  there  are  sufficient  quantities  of  less  expensive  sources  of  energy  available. 

Thermal  units  are  modeled  in  two  segments.  Generally,  the  first  segment  of  a  number  of  the 
least  expensive  units  will  be  started  and  run  to  be  ready  to  meet  the  upcoming  peak  load.  The 
second  segment  of  the  units  that  are  on-line  (and  the  first  segment  of  the  units  not  on-line)  will 
be  compared  to  each  other  and  to  alternative  sources  of  energy  (i.e.,  the  spot  market)  to  see 
which  is  the  cheapest  way  to  serve  the  remainder  of  the  load  duration  curve.  Finally,  any 
energy  available  from  the  native  resources  that  can  be  economically  sold  on  the  spot  market  is 
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sold. 

The  model  uses  a  probabilistic  dispatch  to  determine  how  much  energy  each  month  will  not  be 
available  because  of  unexpected  (forced)  outages.  This  energy  is  then  served  with  higher  cost 
replacement  energy  (termed  "emergency  energy"). 

MFC's  existing  resources  are  modeled  in  PROSCREEN  as  thermal  units,  run-of-river  hydro  (all 
of  MFC  hydro  except  part  of  Kerr)  or  as  peak  shave  hydro  (part  of  Kerr).  Montana  Fower  also 
has  some  existing  contracts  that  are  modeled  as  one  of  the  4  types  mentioned  above. 

Almost  all  of  the  future  resources  included  in  the  production  costing  study  to  determine  the 
optimal  resource  plan  were  modeled  as  baseload  (flat)  resources.  The  most  notable  exceptions 
are: 

1.  The  Ryan  addition  was  modeled  as  a  peak  shave  hydro. 

2.  The  Thompson  Falls  addition  was  modeled  as  a  peak  shave  hydro. 

3.  Combustion  turbines  and  combined  cycle  machines  from  various  bidders  were  modeled 
as  dispatchable  thermal  resources,  when  dispatchability  was  specified,  otherwise, 
baseload. 

4.  There  was  one  pump  storage  bid  resource  modeled. 

5.  The  Idaho  exchange  extension  was  a  baseload  purchase  and  as  an  hourly  sale. 

Capital  Expenditure  Recovery  Module  (CER) 

The  CER  accepts  information  from  the  various  other  modules.  For  example,  the  CER  accepts 
operating  costs  from  the  GAF  and  combines  these  costs  with  the  construction  costs  in  the  CER 
to  develop  incremental  revenue  requirements.  The  capital  costs  from  MFC's  long  range 
construction  budget  are  input  into  the  CER  along  with  such  items  as  project  book  life  (ie.  36 
year  book  life  for  thermal  units),  project  tax  life  (ie.  20  years  standard  tax  life).  Allowance  for 
Funds  Used  During  Construction  (AFUDC)  rates,  property  tax  rates,  inflation,  and  construction 
starting  and  ending  dates.  The  CER  processes  and  reports  information  by  project,  project  class 
and  total  aggregate  ("system  reports").  Reports  produce  such  information  as  total  expenditures, 
plant  additions,  book  depreciation,  book  value,  operation  and  maintenance  costs,  and  revenue 
requirements.     Various  outputs  are  then  passed  to  the  FIR  for  financial  analysis. 

Financial  Reporting  and  Analysis  Module  (FIR) 

The  FIR  is  capable  of  accepting  information  from  the  various  other  modules  such  as  sales  by 
customer  class  from  the  LFA  and  incremental  revenue  requirements  from  the  CER  and  will 
process  it  along  with  user  defined  inputs  in  such  areas  as  debt,  equity,  taxes,  rates,  balance  sheet 
information,  capital  structure  and  various  other  financial  information.  It  then  processes  this 
information  into  class  and  company  rates  based  on  class  and  company  sales  (including  sales 
impacted  by  conservation  programs),  as  well  as  stockholder  measures  (such  as  return  on  equity) 


and  a  host  of  standard  financial  reports  and  ratios. 

PROVIEW 

PROVIEW  is  a  module,  capable  of  creating  all  possible  combinations  of  user  specified  resources 
to  meet  a  given  planning  criteria.  Due  to  the  large  amount  of  hydro  power  in  Montana  Power's 
resource  stack,  MPC  uses  critical  water  planning  as  its  planning  criteria.  Critical  water  planning 
calls  for  having  resources  available  that  will  meet  the  load,  even  under  the  worst  water 
conditions. 

PROVIEW  uses  dynamic  analysis  to  deterministically  arrange  all  resources  to  produce  resource 
plans  with  enough  energy  and  capacity  to  satisfy  the  planning  criteria.  Additional  inputs  to 
PROVIEW  cause  it  to  reject  plans  with  excessive  energy  and  capacity,  as  well  as  eliminating 
plans  that  do  not  provide  adequate  reliability,  or  plans  that  fail  the  planning  criteria.  Mutually 
inclusive,  or  exclusive  resources  can  be  so  flagged,  as  well  as  resources  which  are  dependent 
on  one  another,  such  as  a  staged  project. 

The  dynamic  programming  logic  within  PROVIEW  continually  analyzes  the  cost  of  continuing 
a  given  plan  from  one  year  to  the  next.  For  instance,  assume  that  in  1996,  plan  #123  includes 
a  given  stack  of  resources  plus  1  combustion  turbine.  Further  assume  that  plan  #124  contains 
the  same  given  set  of  resources,  yet  does  not  have  the  combustion  turbine  (CT).  Assuming  both 
plans  meet  the  planning  criteria,  PROVIEW  would  keep  both  plans  and  use  them  as  seeds  for 
plans  it  will  build  in  1997. 

When  PROVIEW  begins  creating  plans  in  1997,  it  may  see  that  plan  #123  (with  CT)  meets  the 
planning  criteria  in  1997  with  no  changes  from  1996.  Thus  it  keeps  plan  #123  intact.  However, 
as  it  begins  to  deterministically  change  plan  #124,  it  arrives  at  the  state  where  plan  #124  plus 
a  CT  meets  the  planning  criteria,  thus  making  plan  #124  identical  to  plan  #123  (in  1997). 
PROVIEW  decides,  on  an  economic  basis,  that  since  it  arrived  at  the  same  plan  (in  1997)  via 
two  different  routes,  one  of  the  routes  can  be  eliminated.  PROVIEW  then  uses  economics  to 
eliminate  either  plan  #123  or  #124. 

PROVIEW  uses  both  production  and  capital  costs  in  its  decision  process.  For  instance,  a  high 
capital  resource  may  have  low  operating  costs  (ie.  hydro  plant),  and  a  low  cost  resource  may 
have  high  operating  costs  (ie.  combustion  turbine).  A  fair  comparison  of  these  resources  or 
resources  with  different  lives,  requires  that  the  value  of  the  capital  vs.  operating  costs  and  the 
different  life  resources  be  captures,  even  if  the  life  of  the  resource  exceeds  the  planning  horizon. 
The  different  capital  costs  and  resource  lives  are  captured  by  PROVIEW  end-effects  logic. 

Input  Assumptions 

The  assumptions  used  in  the  dynamic  supply-side  and  demand-side  optimization  analysis  included 
the  following. 

1.       The  base  case  load  forecast  from  the  March  1992  "Load  Forecast  and  Integrated  Least 
Cost  Resource  Plan"  was  used. 


2.  RFP,  MPC,  and  Other  resources  were  used  to  fill  the  need  for  resource  during  the  bid 
window  from  1996-2000. 

3.  If  deficiencies  occurred  beyond  2000,  enough  resource  priced  at  avoided  costs  was  added 
to  match  the  resources  to  the  load  forecast. 

4.  To  reduce  the  surplus  existing  after  the  bid  window,  the  load  was  allowed  to  grow  to 
2004.   After  2004  the  load  was  held  constant. 

5.  End  effects  for  various  resource  lives  were  addressed  through  a  study  period  from  1991 
through  2030. 

6.  Need  for  resource  used  critical  water  planning  criteria  with  hydro  capability  at  335 
average  MW  annual  energy  and  489  MW  January  peak. 

7.  The  economics  for  each  resource  plan  were  computed  using  average  water  hydro 
capability  of  385  average  MW  annual  energy  and  489  MW  January  peak. 

8.  Societal  total  costs  includes  the  cost  of  the  project  adjusted  by  MFC's  environmental 
externality  adjustment  factor,  debt  equivalent  equity  for  purchase  power  and  contribution 
by  customers  associated  with  demand-side  resources  acquisition. 

9.  The  cost  of  the  resource  was  supplied  by  the  resource  sponsor  and,  if  appropriate, 
adjusted  to  common  indices. 

10.  Environmental  impacts  were  internalized  by  multiplying  the  cost  of  the  resource  by 
MFC's  Environmental  Externality  Adjustment  Factor  (EEAF), 

11.  Debt  Equivalent  Equity  (DEE)  for  purchase  power  resources  were  computed  from  the 
fixed  cost  of  the  resource  and  applied  to  the  EEAF  adjusted  cost  of  the  resource. 

12.  MPC,  RFP,  and  Other  future  resources  were  replaced  at  the  end  of  their  contract  or  book 
life  at  avoided  costs. 

13.  J.E.  Corette  Plant,  Colstrip  1,  2,  and  3  were  allowed  to  operate  beyond  the  end  of  their 
book  lives. 

14.  An  extension  of  MFC's  peak  for  energy  exchange,  which  ends  in  2001,  with  the 
Bonneville  Power  Administration  was  assumed. 
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Appendix  C 

Introduction 

The  Risk  and  Uncertainty  Analysis  includes  studying  plan  costs,  plan  surplus  or  deficiency, 
customer  concerns,  owner  concerns  and  14  uncertainties.  This  appendix  provides  the  detail  for 
the  Risk  and  Uncertainty  Analysis  as  discussed  in  Section  6.5.2.  This  uncertainty  information 
appears  exactly  as  it  was  understood  at  the  time  of  the  Risk  and  Uncertainty  Analysis.  Each 
section  outlined  on  the  Index  of  this  appendix  begins  with  graphs  and  is  followed  by  a  narrative. 
For  example,  the  discussion  for  the  load  risk  and  uncertainty  graph  that  appears  on  page  24,  is 
on  page  26.  The  results  from  these  various  risk  and  uncertainty  studies  were  incorporated  into 
the  Decision  Rule  matrix  used  in  the  Decision  Rule  Analysis.  See  Illustration  37  and 
Section  6.5.3  Summaries  of  the  14  uncertainties  studied,  and  a  brief  section  on  modeling 
assumptions  (See  Appendix  B  for  further  detail)  are  discussed  below. 

Plan  Costs 

Pages  1  through  6  represent  graphs  of  the  cost  of  the  13  plans  and  various  comparisons. 
Observations  on  each  graph  appear  on  page  7. 

Plan  Surplus  or  Deficiency 

A  graphic  description  of  the  surplus  or  deficiency  of  the  13  plans  in  the  year  2000  appears  on 
pages  8  and  9.   The  narrative  portion  of  these  two  graphs  appear  on  page  10. 

Customer  Concerns 

Pages  11  through  16  focus  on  customer  concerns  such  as  rates  or  incremental  revenue 
requirements,  and  examines  customer  concerns  under  various  conditions.  A  written  summary 
of  the  graphs  appear  on  page  17. 

Owner  Concerns 

Pages  18  and  19  illustrate  each  resource  plan  with  respect  to  owner  concerns.  The  observations 
on  these  graphs  appear  on  page  20, 

Customer  and  Owner  Concerns 

Pages  20  and  21  look  at  the  combined  concerns  of  customer  and  owner,  with  a  summary  on 
page  23. 

Load  Uncertainty 

On  page  24  and  24a,  the  quantifiable  uncertainty  is  addressed  by  examining  the  consequences 
of  the  addition  or  loss  of  a  large  load  to  each  of  the  13  plans.  Changes  to  each  resource  plan 
return  on  equity  resulting  from  load  additions  (denoted  by  a  "  +  ")  and  the  loss  of  a  large  load 
(denoted  by  a  "-")  are  displayed.  The  load  addition  was  a  high  load  factor  40  MW  load  and  the 


load  loss  was  a  74  MW  interruptible  load.  The  results  show  that  resource  flexibility  is  important 
to  both  MPC  customers  and  investors.  A  discussion  of  the  non-quantifiable  load  uncertainty  and 
resource  flexibility  start  on  pages  26  and  28,  respectively. 

Fuel  Uncertainty 

Generally,  the  resources  do  not  have  significant  fuel  uncertainty.  A  discussion  of  the  fuel 
uncertainty  for  each  resource  appears  on  page  29.  On  page  31,  the  fuel  mix  by  resource  plan 
is  displayed.  On  page  32-34,  the  uncertainty  associated  with  high  fuel  escalation  rates  is 
quantified. 

Demand-side  Resource  Cost  V.S.  Ouantity  Uncertainty 

The  consequences  of  paying  100%  of  the  demand-side  resource  costs  and  acquiring  75%  of  the 
resource  (100/75)  were  quantified  and  compared  to  the  base  case  (BC)  for  each  plan  appear  on 
pages  35-38.  The  graph  show  that  total  costs  would  increase  under  the  100/75  assumption.  The 
75/75  scenario  is  also  displayed  on  the  graph. 

Economy  Sales  Uncertainty 

Since  MFC's  need  is  for  peaking  resource,  all  resource  plans  have  surplus  power  available  for 
sale  into  the  economy  market.  The  revenues  generated  from  the  economy  market  sales  reduce 
the  total  revenue  requirements.  The  sensitivity  of  the  resource  plan  to  off-system  sales  price  is 
a  quantifiable  risk.  Pages  39-42  explore  the  economy  sales  uncertainty.  On  page  41,  the 
resource  plans  that  lie  below  the  line  that  slopes  to  the  upper  right  hand  comer  make  more 
revenue  under  good  off-system  sales  price  than  they  lose  under  poor  off-system  sales  price. 

Environmental  Uncertainty 

The  resource  plan  is  weighted  environmental  externality  adjustment  factor  (EEAF)  was  computed 
by  weighing  each  future  resource's  EEAF  by  the  cost  of  the  resource  within  each  plan.  Plans 
with  an  EEAF  of  1.0  would  have  very  low  environmental  impact.  Page  43  provides  a  graph  of 
the  plans  EEAF.  All  plans  have  low  plan  EEAF  with  6  of  the  plans  having  a  very  low  plan 
EEAF.  Page  44  includes  discussion  of  the  non-quantifiable  risk  and  the  environmental 
uncertainty  by  resource. 

Transmission  Uncertainty 

Page  46  describes  the  transmission  uncertainty.  Each  resource  appears  to  have  no  major 
transmission  problems.  However,  large  resources  located  on  the  east  end  of  MPC  system  may 
cause  increased  losses.  Resources  located  on  the  west  end  of  MPC  system  will  help  voltage 
support,  but  will  probably  not  cause  a  deferral  of  planned  transmission  investments. 

Plan  Debt  Equivalent  Equitv  Uncertaintv 

The  resource  plan  is  weighted  debt  equivalent  equity  (DEE)  was  computed  by  weighing  each  of 
the  future  resources'  DEE  by  the  cost  of  the  resource.  Plans  with  the  lowest  DEE  could  have 
the  lowest  exposure.    Page  47  provides  a  graph  of  the  plans  DEE.    In  the  graph,  two  plans 


r         appear  to  have  the  greatest  risk  and  one  plan  has  the  least  risk. 

Reliability  Uncertainty 

A  discussion  of  resource  reliability  appears  on  page  49.  All  resources  come  from  an  existing 
resource  or  proven  technology  with  established  reliability. 

Technical  Uncertainty 

Generally  all  resource  plans  are  technically  sound.   Page  50  provides  a  discussion  of  technical 
fc        uncertainty. 

Resource  Cost  Uncertainty 

Starting  on  page  51  a  discussion  of  the  resource  cost  uncertainty  begins.  The  cost  uncertainty 
associated  with  each  resource  was  analyzed.  As  can  be  expected,  each  resource  has  its  own 
unique  twists  which  must  be  explored  during  negotiations  should  the  resource  reach  the 
negotiation  stage.  This  section  provided  some  information  regarding  each  resource  cost 
uncertainty. 

EEAF  Magnitude  Uncertainty 

This  uncertainty  addresses  the  question  of  which  resources  would  be  selected  (or  not  selected) 
if  MPC  used  a  different  EEAF  value.  In  addition  to  the  plans  developed  with  MFC's  EEAF, 
plans  were  built  with  no  adjustment  for  environmental  externalities  (EEAF  of  1.0)  and  with  a 
higher  weight  for  air  emissions  (New  York  EEAF).  The  New  York  EEAF  was  discussed  in 
section  6.4.3.1.  A  summary  of  the  results  appears  on  page  53  followed  by  a  more  detailed 
summary  on  page  55.  This  analysis  was  completed  before  all  13  of  the  final  resource  plans  had 
been  selected,  so  some  of  the  final  plans  did  not  receive  this  analysis.  However,  all  the 
resources  were  evaluated  through  this  analysis  and  inferences  can  be  made  about  the  other  plans. 
The  results  show  that  the  same  resources  would  have  been  selected  in  the  Static  Analysis  and 
that  there  is  some  sensitivity  of  resource  selection  in  the  Dynamic  Analysis. 

Demand-Side  Resource  (SSSS  and  AAAA)  Uncertainty 

The  quantity,  price,  and  rate  of  acquisition  for  the  SASA  demand-side  resource  is  MFC's  best 
estimate  at  this  time.  MPC  used  the  SSSS  and  the  AAAA  rate  of  acquisition  to  understand  the 
resource  flexibility  that  is  needed  in  the  SASA  plan  to  move  to  either  the  SSSS  or  AAAA  rate 
of  acquisition.  A  summary  of  the  results  appear  on  page  53  followed  by  a  more  detailed 
summary  on  page  56.  This  analysis  was  completed  before  all  13  of  the  final  resource  plans  had 
been  selected,  so  some  of  the  final  plans  did  not  receive  this  analysis.  However,  all  the 
resources  were  evaluated  through  this  analysis  and  inferences  can  be  made  about  the  other  plans. 
Generally,  moving  to  the  SSSS  demand-side  resource  causes  resources  to  be  added  sooner  and 
moving  to  the  AAAA  resource  eliminates  highest  cost  resources  first. 

No  Debt  Equivalent  Equity  Uncertainty 

MPC  used  a  DEE  adjustment  to  account  for  the  risk  associated  with  purchase  power  contracts. 


A  summary  of  the  impact  the  DEE  had  on  resource  selection  appears  on  page  53.  A  more 
detailed  summary  appears  on  page  57.  This  analysis  was  completed  before  all  13  of  the  final 
resource  plans  had  been  selected,  so  some  of  the  final  plans  did  not  receive  this  analysis. 
However,  all  the  resources  were  evaluated  through  this  analysis  and  inferences  can  be  made 
about  the  other  plans.    Generally,  the  DEE  did  influence  resource  selection. 

Expected  Water  Plan  Uncertainty 

An  analysis  of  the  resource  selection  using  expected  water  logic  for  the  hydro  system  appears 
on  page  54.  A  more  detailed  summary  appears  on  page  58.  This  analysis  was  completed  before 
all  13  of  the  final  resource  plans  had  been  selected,  so  some  of  the  final  plans  did  not  receive 
this  analysis.  However,  all  the  resources  were  evaluated  through  this  analysis  and  inferences 
can  be  made  about  the  other  plans.  Generally,  the  same  resource  plans  would  have  been 
developed  with  the  possibility  of  different  resource  timing. 
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OBSERVATIONS 


GRAPH  #  PCI   Levelized  new  RFP  Resource  Costs 

Plans  2,  4,  7,  56,  28  and  2X  have  lowest  levelized  annual  life 
cycle  cost.  There  is  a  distinct  difference  in  new  unit  cost 
(levelized)  between  plans  which  meet  the  need  with  peaking 
resources  (2,  4,  7,  56,  28,  2X)  and  plans  which  include  a 
large  base  load  unit  (92,  124,  66,  101,  113,  133,  142). 

GRAPH  #  PC2   Incremental  Revenue  Requirements 

Plans  66,  101,  133,  92,  124,  113  relative  improvement  in  long 
term  incremental  revenue  requirement  is  a  result  of:  (1) 
higher  economy  sales  revenue;  (2)  base  load  resource  generally 
have  longer  life;  and  (3)  replacement  cost  for  short  life  peak 
resource  may  be  high. 

I   GRAPH  #  PC3   Surplus  vs.  Economy  Sales 

Plan  28 's  (hydro  firming)  long  term  incremental  revenue 
requirement  is  least  dependent  on  economy  sales  revenue. 
Plans  124,  66,  92  have  the  greatest  surplus  energy  which 
results  in  the  greatest  economy  sales.   Plans  28  and  2X  are 

(hydro  firming  with  minimum  dispatch  on  Bird  for  off  system 
sales. 

GRAPH  #  PC4   Incremental  Revenue  Requirement  (LS  &  Westmoreland) 

I  Intermediate  Term  (1992  -  2010)  removes  the  impact  of 
replacement  costs  and  may  lose  site  of  the  longer  term  value 
of  long  life  resources.  A  clear  trade-off  shows  lower  total 
cost  with  Stone,  and  higher  total  cost  without  Stone. 

GRAPH  #  PCS  Incremental  Revenue  Requirement   (TF  &  Ryan) 

Thompson  Falls  (TF)  and  Ryan  (RY)  are  distributed  through  out 
all  plans  except  the  two  lowest  revenue  requirement  plans  (2 
&  2X)  . 

GRAPH  #  PC6  Incremental  Revenue  Requirement  (Bird) 

Bird,  in  some  form,  appears  in  most  plans. 
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PLAN  SURPLUS  AND  DEFICIENCY,  2000 

GRAPH  #  SDl   Annual  Energy  and  January  Peak 

Plan  28  provides  energy  resource  flexibility  and  is  the  plan 
which  leaves  the  bid  window  (1995  -  2000)  with  the  least 
amount  of  energy  and  peak  surplus.  Plan  142  has  the  maximum 
peak  surplus  (40  MW)  and  Plan  124  has  the  maximum  energy  (113 
aMW)  . 

GRAPH  #  SD2  Winter  &  Summer  Energy 

Plan  28  provides  the  best  flexibility  with  respect  to  energy 
surplus.  Plan  92  comes  closest  to  energy  balance  in  the 
summer  months  because  of  LS  re-powering  of  the  Bird  Plant. 


NOTE: 

(1)  MPC's  peak  load  forecast  is  completed  using  average  peak  day 
temperature  conditions.  If  a  severe  cold  front  moves  through 
the  entire  state  it  is  possible  for  the  actual  peak  to  exceed 
the  forecast  by  100  MW  or  more. 

(2)  It  is  assumed  that  MPC's  ICP  reserve  obligation  in  2000  is 
approximately  200  MW.  The  surplus  and  deficiency  numbers  take 
the  reserve  obligation  into  account. 
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OBSERVATIONS  CUSTOMER  CONCERNS 

GRAPH  #  CCl  Levelized  Revenue  Requirements  and  Operating  Expenses 
vs.  Levelized  Cents  per  kwh. 

1992  -  2030:  Plans  without  Stone  have  about  the  same 
incremental  revenue  requirements  but  have  higher  rates.  Note 
plans  92  and  28  have  Stone  B  and  are  relatively  close  (within 
$0.003/kwh)  to  plans  without  Stone. 

GRAPH  #  CC2   Levelized  New  Revenue  Requirements  and  Operating 
Expenses  vs.  Levelized  New  Cents  per  kwh. 

1992  -  2010:  Plans  2,  2X,  and  66  appear  to  be  best  plans 
which  minimize  both  rates  and  revenue  requirements.  Plans  2, 
2X,  4,  7,  and  56  appear  to  be  least  desired.  Plans  28,  92, 
101,  124,  113,  and  133  appear  to  be  next  best.  Plans  4,  7,  56 
and  142  appear  to  be  least  desired. 

GRAPH  #  CC3  Levelized  Revenue  Requirements  and  Operating  Expenses 
vs.  Levelized  Cents  per  kwh. 

1992  -  2030:  Plans  with  the  greatest  amount  of  surplus  appear 
,to  be  best  but  are  dependent  upon  off  system  revenues.   Note 
Plan's  28  and  113  position  with  respect  to  plans  with  the 
greatest  amount  of  surplus. 

GRAPH  #  CC4    Levelized  New  Revenue  Requirement  and  Operating 
Expenses  vs.  Levelized  New  Cents  per  kwh. 

1992  -  2010:  Plans  with  less  amounts  of  surplus  energy  (2,  2X 
and  28)  appear  to  fair  well. 

GRAPH  #  CCS  &  CC6  Levelized  Revenue  Requirements  and  Operating 
Expenses,  vs.  Levelized  Cents  per  kwh  1992  -  2030,  and 
Levelized  New  Revenue  Requirements  and  Operating 
Expenses  vs  Levelized  New  Cents  per  kwh  1992  -  2010. 

Thompson  Falls  appears  most  in  the  preferred  plans  where  as 
Ryan  appears  once.  The  combination  of  both  Thompson  Falls  and 
Ryan  appears  least  preferred  over  including  just  one  in  the 
plan. 
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OWNER  CONCERNS 


GRAPH  #  OCl   Average  Net  Income  vs.  Average  Return  on  Equity 

1995  -  2004:  Plans  56,  28,  and  101  are  preferred.  Plans  with 
both  Stone  B  and  C  are  not  as  preferred  as  plans  with  no  Stone 
or  just  one  Stone  resource. 

GRAPH  #  0C2   Average  Net  Income  vs.  Average  Return  on  Equity 

1995  -  2004:  Plans  with  Thompson  Falls  or  both  Thompson  Falls 
and  Ryan  appear  to  perform  the  best.  Plans  28  and  56  have 
less  surplus  energy  and  the  best  plans  which  maximize  both 
return  on  equity  and  net  income. 
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CUSTOMER  AND  OWNER  CONCERNS 


GRAPH  #  COl  Average  Total  Revenue  Requirements  vs  Average  Return 
on  Equity   1995  -  2004 

Several  plans  fall  within  a  band  which  are  the  most  preferred 
plans.  These  plans  are  28,  56,  101,  92,  2X,  7,  4,  2.  The  key 
element  in  this  graph  is  whether  maximizing  return  on  equity 
or  minimizing  revenue  requirements  are  equally  important. 

GRAPH  #  C02  Average  Total  Charge  to  Customer  vs.  Average  Return  on 
Equity  1995  -  2000 

The  preferred  plans  assume  maximizing  return  on  equity  and 
minimizing  rates.  The  preferred  plans  are  101,  28,  133,  142, 
and  92. 
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LOAD  RISK  AND  UNCERTAINTY 


GRAPH  #  LRUl   Loss  or  Addition  of  Load 

Addition  or  Loss  of  Large  Load:  Assumes  no  re-timing  of 
resources  which  is  probably  the  most  pessimistic  scenario. 

Addition  of  load:  The  magnitude  of  impact  to  all  plans  are 
about  the  same;  revenue  requirements  increase  and  return  on 
equity  decreases.  If  MPC  were  able  to  re-time  resources 
(discussed  later)  or  acquire  a  lower  cost  resource  to  serve 
this  load,  then  the  impact  would  likely  be  less  severe. 

Loss  of  Load:  Magnitude  of  revenue  requirement  for  all  plans 
are  the  same.  Return  on  equity  appears  to  decrease  slightly 
in  plans  which  include  Stone  while  plans  without  Stone  remain 
the  same  or  slightly  increased.  The  return  on  equity 
difference  is  probably  due  to  the  ability  to  sell  the  surplus 
from  the  non  Stone  plans  (ie.  include  Westmoreland)  year 
around.  Re-timing  of  resources  may  cause  an  improvement  in 
the  return  on  equity.  The  loss  of  a  different  type  of  large 
load,  such  as  a  high  load  factor  load,  would  reduce  the  need 
for  peak  resource.  The  ability  to  re-time  or  option  "out"  a 
resource  would  be  important  if  the  surplus  couldn't  be 
packaged  and  sold  off  system  at  a  reasonable  price.  Call  back 
provisions  in  any  sale  could  be  important.  Plans  133,  101, 
142,  113,  66,  and  124  preferred  under  those  conditions. 

GRAPH  #  LRU2   Rates 

The  addition  of  a  large  load  has  little  impact  on  rates  given 
the  assumption  for  acquired  energy.  The  loss  of  a  large  load 
(RP  Chem)  would  have  a  significant  impact  on  rates.  Rates 
increase  to  cover  the  same  resource  costs.  MPC  is  surplus  on 
energy  and  deficient  on  capacity. 


General  Comments  -  Non  Quantifiable 

*  The  exposure  to  a  large  increase  or  decrease  in  load  would 
only  be  a  problem  until  the  future  (and  existing)  resource 
stack  can  be  adjusted  to  accommodate  the  change. 

*  Most  of  the  resource  plans  are  not  significantly  peak 
resource  surplus  by  2000.  These  plans  generally  just  meet  the 
need  for  peak  resource  which  means  MPC  will  need  to  acquire 
peak  resource  shortly  after  2000. 
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*  Load  uncertainty  can  be  addressed  in  the  following  ways: 

a.  Option  "in"  a  resource  to  come  on  quickly  if  the 
growth  should  increase. 

b.  If  a  resource  is  planned,  maintain  the  flexibility  to 
option  "out"  a  resource  to  a  later  on  line  date. 

c.  Demand  side  resource  acquisition  could  be  increased 
or  decreased  to  meet  unexpected  long  term  changes. 

*  The  Pacific  Northwest  firm  market  may  not  be  available  to 
the  same  extent  in  the  future  as  in  the  past  because  of: 

a.  Load  growth  using  existing  surplus 

b.  Changing  hydro  conditions 

c.  Existing  plant  closure 

d.  Conservation,  if  acquired  to  off  set  load  growth, 
will  not  create  additional  surplus. 

*  Open  electric  transmission  access  could  expose  the  utility 
to  surplus  generation  if  existing  load  options  for  another 
supply.  This  would  suggest  a  conservative  approach  to  surplus 
generation  if  transmission  limitation  exists  to  transport 
surplus  power  to  market  or  if  the  surplus  generation  is  not 
competitive. 

*  Markets  to  acquire  firm  resource  from  the  east  (Basin) 
exists  today.  However,  it  is  anticipated  that  this  market 
will  be  reduced  as  the  surplus  is  dedicated  to  future  load. 

*  Last  year's  forecast  used  the  following  load  growth 
probabilities : 

Base  Case  Growth  55% 
Low  Case  Growth  28% 
High  Case  Growth        17% 

This  would  suggest  that  plans  that  just  meet  the  base  case 
load  forecast  (rather  than  having  surpluses)  are  probably 
best. 

*  On  the  other  hand,  demand  side  resource  acquisition 
quantities  are  not  fully  understood  at  this  time.  It  is 
possible  that  quantities  acquired  may  be  more  or  less  than 
forecast. 
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Flexible  Resource  Discussion 

*  Plans  that  offer  more  resource  flexibility  in  terms  of 
responding  to  unanticipated  changes  in  load  are  preferred  to 
those  plans  that  do  not. 


*   The  following  table  applies; 


As  Bid  Timing  Flexibility 

Yes,  limit  by  FERC  through  2188  relicense 
No,  at  timing  limit  already 
Yes,  MFC  with  preservation  or  LS  Power 
No,  extend  current  contract 
Yes,  could  start  in  1996  instead  of  1998 
No 
No 
Some 

Yes,  on-line  as  late  as  2003  possible 
No 


Ryan 

T  Falls 
Bird 

IPC  50MW 
IPC  76MW 
Stone  B 
Stone  C 
Basin 
Tiber 
Westmoreland 


*  Bird  is  one  of  the  most  flexible  resources  available. 
Discussions  with  sponsors  may  reveal  flexibility  not  currently 
understood. 

*  IPC  50  MW  has  the  flexibility  to  increase  to  76  MW  and 
Westmoreland  has  proposed  a  Combustion  Turbine  option  to  their 
combined  cycle  bid. 

*  Plan  Flexibility 

Bird  Ryan  Basin   IdSO   ID76   Tiber  Total 


2 

X 

4 

X 

133 

X 

7 

X 

X 

113 

X 

X 

56 

X 

142 

X 

X 

66 

124 

X 

92 

101 

28 

X 

2X 

X 

X 
X 


X 
X 
X 
X 
X 
X 


X 
X 

X 

X 


X 
X 


X 

X 

X 
X 

X 
X 


4 
3 
2 
4 
3 
3 
3 
2 
3 
2 
2 
3 
3 


Plans  that  provide  the  most  "built"  in  flexibility  are  2  and 
7.  Plans  4,  113,  56,  142,  124,  28  and  2X  also  provide 
significant  flexibility. 


28 


FUEL  DISCUSSION 
Fuel  Discussion 

*  Basin  -  Antelope 

Mine  mouth  coal 

Price  may  be  adjusted  for  operating  costs  and  reserves 

Commodity  estimated  to  increase  at  fixed  rate  annually 

Two  sources  of  supply 

<  3%  from  Dakota  Coal  Company  (crushed  coal) 
>  97%  from  Dakota  Gasification  Co.  (coal  fines) 
(Both  sources  obtain  their  coal  from  the  same  mine) 

*  LS  Repowering  of  Bird 

Petroleum  coke  from  Conoco 

Long  term  coke  contract  with  anticipated  renewal 

Coal  secondary  fuel 

Fixed  fuel  price  bid 

*  Stone  B 

Steam  pressure  reducing 

Steam  created  by  existing  hog  fuel  and  natural  gas 

system 
No  supply  problems 

*  Stone  C 

Natural  gas 

Bids  contain  no  specific  fuel  escalation 

Fixed  fuel  price  bid 

Fuel  source  not  defined  but  probably  not  a  problem 

*  Westmoreland 

Natural  gas 

Maximum  fuel  escalation  at  a  cap  with  possible  share- 

the-savings  if  escalation  fixed 
Fuel  source  not  defined 
Availability  for  long  term  stated  to  not  be  a  concern 

*  Bird  -  MPC 

Natural  gas 

Escalation  at  greater  than  inflation  for  these  studies 

Firm  Transportation 

Dry  Creek  storage 

Source  not  defined 

*  Tiber 

Water 

Flows  specified  by  Bureau  of  Reclamation  for  flood 

control,  irrigation,  and  recreation 
Have  preliminary  FERC  permit 

*  Thompson  Falls 

Water 

Have  FERC  permit 
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I        *    Ryan 
^  Water 

Do  not  have  FERC  permit 

I 

*  Idaho  Power  Co  Exchange 

System  resources,  no  fuel  concerns 
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RISK  AND  UNCERTAINTY  -  ***  FUEL  SENSITIVITY  *** 

WESTMORELAND  -  fuel  is  natural  gas 

Base  Case  -  escalated  at  about  the  rate  of  inflation 

High  Fuel  -  Escalated  at  7% 

Low  Fuel  -  escalated  at  2% 
BASIN  -  fuel  is  coal 

Base  Case  -  escalated  at  below  the  rate  of  inflation 

High  Fuel  -  escalated  at  4.6% 
BIRD  PEAKING  -  fuel  is  natural  gas 

Base  Case  -  escalated  at  7% 

High  Fuel  -  escalated  at  10% 

Low  Fuel  -  escalated  at  4% 
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Fuel  Diversity 

GRAPH  #  FRUl   RFP  New  Resources  by  Fuel 

Generally,  all  plans  provide  some  fuel  diversity.  Plans  113, 
133,  and  142  have  the  greatest  reliance  on  natural  gas 
resources.  These  same  plans  do  not  have  the  seasonal  purchase 
from  Basin.  Plan  92  includes  the  most  diverse  set  of  resource 
fuel  types.  Plans  124,  66,  and  2X  do  not  include  hydro 
resource.  Plan  101  is  the  "No"  natural  gas  plan.  Plan  28 
provides  a  good  balance  between  hydro,  exchange,  seasonal 
purchase  and  fossil  resources. 

High  Fuel  Price  Escalation 

GRAPH  #  FRU2   High  Fuel  Case 

Plans  124,  66,  113,  13  3  and  142  have  the  greatest  exposure  to 
high  fuel  cost.  All  of  these  plans  include  the  Westmoreland 
combined  cycle  resource.  This  exposure  would  be  held  by 
Westmoreland  because  they  have  placed  a  cap  at  about  the  rate 
of  inflation  on  fuel  escalation.  However,  MPC  may  be  faced 
with  possible  contract  renegotiations  or  project  failure  if 
the  high  fuel  scenario  is  correct. 
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DSM  UNCERTAINTY 


RESOURCE  FLEXIBILITY 

*  IPC  exchange.  Stone  B,  Basin  purchase  and  Bird  appear  most 
frequently  in  the  three  DSM  optimized  plans  (SASA,  SSSS, 
AAAA) . 

*  Resource  robustness:  Resources  which  appear  in  the  Base 
Case  (SASA)  resource  plans  and  both  the  change  case  optimized 
plans  (AAAA  and  SSSS)  are  considered  the  most  robust;  IPC 
exchange,  Basin  purchase,  Bird. 

*  Plans  that  contain  IPC  exchange.  Basin  and  Bird  (ie.  common 
in  the  above  two  statements)   2,  4,  7,  28,  124. 
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DSM  UNCERTAINTY 


GRAPH  #  DSMRUl   Level i zed  Total  Revenue  Requirements 

This  graph  shows,  from  the  total  revenue  requirements 
perspective,  that  DSM  investment  provides  the  lowest  cost 
plans.  That  is,  moving  away  from  the  Base  Case  assumptions 
increase  revenue  requirements. 

GRAPH  #  DSMRU2   Levelized  Return  on  Equity 

This  graph  shows,  from  the  owner  return  on  equity  perspective, 
the  return  on  equity  improves  with  less  DSM.  The  comparison 
between  graphs  DSMRUl  and  DSMRU2  clearly  identifies  the  lost 
revenue  decline  which  MPC  is  currently  addressing  through  its 
advisory  committee. 
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ECONOMY  SALES  UNCERTAINTY 


GRAPH  #  ERUl  &  ERU2   Economy  Sales  difference  from  Base  Case  (-10% 
&  +10%) 

Plans  which  have  the  most  surplus  are  most  sensitive  to 
economy  sales  price.  Plans  92,  124,  66,  101,  113,  133,  142 
contain  a  large  base  load  resource  (Westmoreland  or  LS  Power) 
and  are  most  sensitive  to  economy  sales  changes  than  the 
remaining  plans. 

Rev.  Reg.  Difference  Between  92  ...142  and  Remaining  Plans 

+10%      $0.8  Million  Revenue  Requirement  Decrease 
-10%      $1.3  Million  Revenue  Requirement  Increase 

GRAPH  #  ERU3   Revenue  Requirement  comparison  to  +10%  &  -10% 

This  graph  snows  the  non  linear  nature  of  the  +10%  and  -10% 
economy  sales  price  change  on  revenue  requirements.  Most 
plans  lose  more  money  under  poor  economy  sales  prices  (-10%) 
than  they  gain  under  good  prices  (+10%).  Plans  28,  2X  and  4 
gain  more  money  under  good  prices  than  they  lose  under  poor 
prices.  These  plans  are  preferred.  Plans  7,  92,  and  101  gain 
and  lose  about  the  same  amount  of  money  under  good  and  poor 
prices. 


NOTE: 

(1)  Transmission  constraints  to  our  economy  markets  could  be  a 
problem  for  resource  plans  with  large  amounts  of  surplus 
energy. 
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ENVIRONMENTAL  IMPACT 


NON  QUANTIFIABLE  RISK 

*  Static  Analysis:  The  same  set  of  resources  would  have  been 
selected  using  both  a  higher  and  lower  environmental 
externality  adjustment  factor.  This  is  true  because  of  MFC's 
selection  criteria. 

*  Dynamic  Analysis:  Stone  C  (DSM2)  proposal  is  the  most 
sensitive  to  higher  EEAF  values. 

*  MPSC  or  others  could  advocate  another  method  to  address 
environmental  externalities. 

*  MPSC  or  others  could  take  issue  with  the  carbon  dioxide 
weighting  used  by  MPC. 

*  Future  NOx  regulation  may  have  impacts  not  identified  by 
MPC  matrix. 


ENVIRONMENTAL  UNCERTAINTY  BY  RESOURCE 
Antelope 

*  Apparently  will  meet  S02  requirements 

*  May  have  C02 ,  carbon  tax  or  NOx  exposure. 

Tiber  Dam 

*  Benign  resource 

*  Possible  down  stream  aquatic  improvement 

LS  Repower  of  Bird 

*  Will  reduce  302  and  particulate  emissions 

*  Project  502  removal  may  not  be  as  high  as  sponsors  predict 

*  May  have  C02 ,  carbon  tax  or  NOx  exposure 

*  Cooling  water  discharge  permit 

*  C02  emissions  risk  is  it  in  or  out  of  Billings  non- 

attainment  area? 

Westmoreland 

*  NOx  regulation,  and  plan  to  install  selective  catalytic 

reduction 
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stone  B  &  C  Projects 

*  There  is  a  decrease  in  particulate  emissions  during 

operation 

*  Cooling  water  discharged  into  Clarks  Fork  River 

*  NOx  regulation  risk 

*  C02  risk,  outside  Missoula  non-attainment  area,  but  upwind 

MFC  Bird 

*  NOx  regulation 

*  Base  load  may  limit  Corette  production  in  summer  because  of 

cooling  water  discharge  temperature. 

Ryan 

*  Impacts  will  be  mitigated 
Thompson  Falls 

*  Impacts  have  already  been  mitigated 

*  Noise  may  be  concern 
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TRANSMISSION  UNCERTAINTY 


*  In  general,  transmission  losses  are  less  the  farther  west 
the  resources  are  located  on  MFC's  system. 

*  Highest  transmission  losses  occurred  when  Westmoreland  was 
included. 

*  Plans  2  and  7  showed  potentially  adverse  effects  when 
outages  occur  in  areas  specific  to  the  resources  being  added. 
(These  plans  will  aggravate  a  problem  that  will  occur  without 
these  added  resources.) 

*  Plans  with  Westmoreland  could  result  in  an  auto-transformer 
overloading. 

*  Present  transfer  capability  to  the  Northwest  may  limit  the 
ability  to  sell  excess  during  non-peak  load  periods. 

*  Plans  with  the  Stone  projects  (B  and  C)  improve  voltage 
levels  in  Missoula.  However,  the  improvements  are  not  great 
enough  to  delay  or  defer  planned  transmission  facilities  in 
the  area. 

*  Tiber  must  wheel  across  WAPA  to  get  to  the  MPC  system. 

*  Ryan:  FERC  may  mandate  removal  of  one  of  the  Ryan/Rainbow 
100  KV  lines.  If  this  happens,  the  remaining  line  would  have 
to  be  reconstructed.  This  cost  was  not  considered  in  the 
analysis. 
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DEE  UNCERTAINTY 


GRAPH  #  DEEl   Plan  Debt  Equivalent  Equity 

Plan  28  has  lowest  DEE  costs.   Plan  66  and  124  have  the 
highest  DEE  costs. 


48 


RELIABILITY  UNCERTAINTY 


Antelope  Purchase  (Basin) 

*  Existing  unit  has  been  operating  reliably 

*  Mine  mouth  coal  is  a  reliable  fuel  source 

*  Failure  of  the  Miles  City  converter  station  would  cause 

transmission  reliability  problems 

Tiber  Dam 

*  Run  of  river  operation  will  have  minimum  stress  on 

equipment 

*  Reliability  of  WAPA  interconnection  unknown 

Bird  Repowerinq  -  LS  Power 

*  Availability  factor  of  88%  may  be  high  (85%) 

*  Very  reliable  fuel  supply 

*  14  days  of  secondary  fuel  (coal) 

*  Very  good  transmission  reliability 

Westmoreland 

*  95%  availability  factor 

*  Shouldn't  be  a  fuel  supply  problem 

*  Transmission  reliability  should  be  good 

*  Plant  is  subject  to  generator  dropping  off  line  during 

system  instability  events 

Stone  B 

*  Operated  at  100%  capacity  factor  except  during  maintenance 

*  No  fuel  supply  problem 

Stone  C 

*  Energy  production  questions,  may  be  high 

*  No  fuel  supply  problem 

Ryan 

*  No  problems 

Thompson  Falls 

*  No  problems 
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TECHNICAL  UNCERTAINTY 

Generally,  all  plans  are  technically  sound. 
Minor  Technical  Aspects 

*  Bird  Repowering  -  LS  Power:   Capacity  factor  of  93%  seems 

high  (87%) 

*  Westmoreland:   Capacity  factor  of  98%  seems  high  (95%) 

*  Stone  B  &  C:  Capacity  factors  may  be  high,  but  may  be  true 

in  industrial  applications. 
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RESOURCE  COST  UNCERTAINTY 

The  following  is  a  summary  of  the  risk  and  uncertainty  review  for 
resource  cost.  This  includes  a  quantification  of  the  PROSCREEN 
results  and  a  discussion  of  those  elements  which  are  more 
subjective  in  nature. 

#6  -  ANTELOPE 

This  proposal  from  Basin  Electric  includes  a  caveat  that  'MPC  will 
be  requested  to  share  in  capital  improvements  required*.  We  should 
investigate  the  condition  of  this  resource  and  make  a  clearer 
definition  of  our  future  liability  in  the  final  contract. 

One  risk  which  MPC  will  be  asked  to  share  is  future  requirements  of 
the  Clean  Air  Act.  This  project  meets  the  S02  requirements  but  may 
require  modifications  for  NOX.  In  addition  furure  requirements  for 
C02  could  create  a  liability. 

MPC  will  be  expected  to  pay  our  share  of  the  actual  fixed  and 
variable  costs  for  Antelope  for  the  duration  of  the  contract.  The 
base  case  escalated  these  non  fuel  costs  using  a  DRI  CPI  index  for 
the  term  of  the  contract.  The  high  resources  cost  assumed  an 
escalator  of  7%. 

#14  -  Tiber  Dam 

Continental  Hydro  Corporation's  bid  for  Tiber  Dam  is  fixed  price 
for  both  the  energy  and  capacity  and  there  seems  to  be  little  risk 
to  the  project  from  inflation  rates  higher  than  the  current 
projections.  Variations  of  resource  cost  were  not  performed  for 
this  proposal. 

#35  -  Bird  Repowering 

The  capacity  payment  for  LS  Power's  project  is  based  on  the  cost  of 
capital  as  of  December  17,  1991  and  will  change  up  or  down 
depending  on  the  actual  financing  cost  at  closing  of  construction 
financing. 

The  energy  bid  is  the  higher  of  the  energy  floor  price  supplied  by 
LS  Power  or  a  percentage  of  MPC's  actual  avoided  system  energy 
costs.  The  bid  was  evaluated  using  LS  Power's  energy  floor  price 
while  the  high  resource  case  substituted  a  percentage  of  MPC's  June 
1992  avoided  costs  filing.  The  energy  price  from  the  avoided  cost 
filing  is  different  than  an  actual  avoided  energy  cost  that  would 
be  calculated  monthly.  Under  current  conditions  the  monthly  actual 
avoided  cost  calculation  should  not  result  in  a  value  that  would 
replace  LS  Power's  energy  floor  price.  However,  we  should  insure 
that  this  subject  is  treated  explicitly  in  contract  negotiations  to 
insure  an  accurate  definition  of  the  calculation  and  a  clear 
understanding  by  MPC  on  the  affect  of  future  resources  on  the 
calculation. 
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#B  &  C  -  Stone  Container 

Both  of  the  Stone  bids  are  escalated  at  a  fixed  annual  rate.  These 
two  bids  are  not  tied  to  any  index  and  thus  there  is  no  exposure  in 
upward  changes  in  the  inflation  rate. 

#66  -  Westmoreland  Combined  Cycle 

In  the  base  case, the  fixed  O  &  M  is  escalated  at  90%  of  the  CPI  and 
the  variable  0  &  M  is  escalated  at  25%  of  the  CPI.  The  CPI 
averaged  about  the  rate  of  inflation  in  the  base  case.  In  the  high 
case,  the  CPI  was  changed  to  a  flat  7%  annually. 

Bird  Peaking  and  Firming 

In  the  base  case,  Bird's  costs  were  escalated  at  5.09%.  In  the  high 
case  Bird's  costs  were  escalated  at  7%. 

Thompson  Falls  Upgrade  and  Ryan  Upgrade 

In  the  base  case^  the  costs  were  escalated  at  about  the  rate  of 
inflation  and  in  the  high  case, these  costs  were  escalated  at  7%. 
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other  Analysis  Summary 


EEAF  Analysis 

Purpose:   Identify  RFP  resources  and  develop  resource  plans  using 
on  of  the  following  conditions. 

-no  environmental  externality  adjustment  factor  (EEAF) . 

-air  emission  adders  similar  to  New  York's  adders  and  MFC 
environmental  matrix  assessment  of  other  environmental 
impacts . 

Observations: 

The  same  set  of  resources  would  have  been  selected  in  the 
static  analysis  if  different  ".avels  of  EEAF  were  used. 

In  the  dynamic  analysis,  reso_rce  C  is  replaced  when  higher 
air  emissions  impact  costs  are  used. 


DSM  Resource  Flexibility  Analysis 

Purpose:  Identify  resource  flexibility  required  in  the  other 
resources  if  the  "SSSS"  or  the  "AAAA"  acquisition  levels 
are  achieved. 

Observations: 

Required  flexibility  is  plan  dependent. 

Moving  from  the  "SASA"  demand-side  acquisition  to... 

the  "SSSS"  acquisition  level,  resources  are  generally 
added  and  earlier  timing  of  some  of  the  resources  is 
required. 

the  "AAAA"  acquisition  level,  resources  are  generally 
eliminated. 


DEE  Analysis 

Purpose:   Build  resource  plans  with  no  debt  equivalent  equity  (DEE) 
for  purchase  power. 

Observations : 

A  re-configuration  of  the  selected  resources  within  some  of 
the  base  plans  occurred. 

In  one  base  plan  a  pulverized  coal  unit  was  included  when  no 
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DEE  was  used  in  the  dynamic  analysis. 


Expected  Water  Resource  Plan  Analysis 

Purpose:   Determine  if  expected  water  hydro  production  logic  would 

(have  changed  RFP  resource  selection. 
Observations: 

In  general,  the  same  base  plans  would  have  been  selected  with 
the  possibility  of  different  resource  timings. 

I 

Possibility  of  Bird  peaking  alternative  converted  to  Bird 

firming  resulting  in  the  elimination  of  Stone  B. 
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Resource  Changes 


No  EEAF  Plans 
Plan  2  


Plan  4 


Plan  7 


Plan  60 


Plan  82 


Plan  64 


MPC  EEAF  Plans 

->Plan  2 

-no  change 


->Plan  4 

-no  change 


■>Plan  7 

-no  change 


■>Plan  56  — 
-no  change 


"NY"  EEAF  Plans 
->Plan  2 
-no  change 

->Plan  20 

-C  eliminated 
-Bird  peaking  to  firming 
-T.Falls  3yr  earlier 
-Basin  lyr  earlier 

->Plan  11 

-C  eliminated 
-Bird  peaking  to  firming 
-Ryan  2  yrs  earlier 
-Basin  lyr  earlier 

->Plan  23 

-C  eliminated 

-B  included 

-Bird  firming  included 

-T.Falls  Syr  later 


->Plan  124  

-B  eliminated 
-C  eliminated 
-Basin  included 
-Westmoreland  lyr  earlier 


>Plan  105 
-no  change 


->Plan  92 

-C  eliminated 
-Ryan  eliminated 
-T.Falls  included 
-Basin  included 


->Plan  79 
-no  change 


This  table  clearly  shows  that  as  the  EEAF  value  increased  resource 
C  is  replaced  by  alternative  resources.  In  the  Plan  64  sequence, 
Ryan  is  probably  replaced  in  resource  plan  92  because  of  energy 
need  created  when  C  is  eliminated  and  not  because  of  a  different 
EEAF. 

Conclusion 

The  conclusion  from  this  analysis  are  as  follows. 

>  The  same  set  of  resources  would  have  been  selected  in  the 
static  analysis  and  passed  to  the  dynamic  analysis. 

>  In  the  dynamic  analysis,  the  selection  of  resource  C  (i.e. 
Stone  Container  proposal  DSM2)  is  sensitive  to  increased  EEAF 
value. 
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Demand-Side  Alternative 

Resource  Additions,  Deletions 

And  Timing  Changes 


SSSS  Plan 


SASA  Plan   >  AAAA  Plan 


Plan  45  < 

-B  eliminated 
-C  eliminated 
-Tiber  eliminated 
-Westmoreland  added 


Plan  2 


•>  Plan  1 

-B  eliminated 
-Tiber  eliminated 


Plan  1  < 

-Tiber  added 
-T.Falls  3yr  earlier 
-Basin  lyr  earlier 
-B  lyr  later 


Plan  4 


Plan  3  < 

-Bird  peaking  eliminated 
-Bird  firm  added 
-Ryan  2yr  earlier 
-Basin  lyr  earlier 
-B  4yr  later 


Plan  7 


Plan  18  < 

-B  added 

-Bird  peaking  added 
-Tiber  added 
-Ryan  2yr  later 


Plan  56 


Plan  45  <— 
-no  change 


Plan  124 


Plan  57  < 

-B  eliminated 
-C  added 

Conclusion 


Plan  92 


->  Plan  35 

-C  eliminated 
-Tiber  added 
-T.Falls  3yr  earlier 


■>  Plan  17 

-Ryan  2yr  earlier 
-B  lyr  later 


->  Plan  25 
-B  added 

-T.Falls  3yr  later 
-Basin  lyr  later 


•>  Plan  185 

-Basin  eliminated 
-Ryan  added 

■>  Plan  116 

-T.Falls  eliminated 
-Ryan  added 


The  resource  flexability  is  plan  dependent. 
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Resource  Change 
No  DEE 

Base  Plan >  No  DEE  Plan  fW/O  Tiber  or  B) 

Plan  2 >  Plan  11 

-No  Tiber  or  B 
-C  eliminated 
-Westmoreland  CC  added 

Plan  5 >  Plan  5 

-No  B 

-T.Falls  3yr  earlier 

Plan  7 >  Plan  1 

-No  B 

-Basin  eliminated 

-IPC  exchange  eliminated 

-C  eliminated 

-Westmoreland  PC  added 

-Ryan  lyr  earlier 

Plan  56 >  Plan  16 

-No  change 

Plan  124 >  Plan  11 

-No  change 

Plan  92 >  Plan  47 

-No  B 

-Ryan  added 
-T.Falls  3yr  later 
-Basin  lyr  later 
-LS  lyr  earlier 

Conclusion 

A  different  resource  stack  is  possible  if  no  DEE  were  used  in  the 
dynamic  analysis. 
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Resource  Change 
Expected  Water  Timings 


Base  Plan  >  ExpfH20)  Plan 


Plan  2 >  Plan  2 

-No  change 

Plan  4 >  Plan  4 

-No  change 

Plan  7 >  Plan  31 

-Bird  Peaking  eliminated 
-B  eliminated 
-Bird  Firming  added 
-Ryan  2yr  earlier 
-Basin  lyr  earlier 

Plan  56 >  Plan  54 

-No  change 

Plan  124 >  Plan  119 

-No  change 

Plan  144 >  Plan  144 

-LS  1  yr  earlier 
-B  1  yr  later 
-Basin  1  yr  later 

Expected  value  refers  to  the  amount  of  generation  available  from 
the  hydro  system  under  good,  average  and  poor  water  conditions. 
The  expected  value  of  production  costs  are  developed  by  running  the 
production  costing  module  three  times,  each  with  different  energy 
available  from  the  hydro  system.  The  three  sets  of  results  are 
then  multiplied  by  their  water  condition  probability  of  occurrence 
to  get  the  expected  value  of  production  costs.  The  following  table 
applies. 

Water  Condition  Avg  MW  Energy       Probability 

Poor  335  12% 

Average  385  76% 

Good  425  12% 

Conclusion 

Using  expected  water  did  not  change  the  resource  mix  in  five  out  of 

the  six  resource  plans.  In  two  of  the  six  resource  plans^  re-timing 

of  some  of  the  base  case  resources  did  occur.   In  one  of  the  six 

plans,  Stone  B  was  replaced  when  Bird  peaking  was  converted  to  Bird 

firming. 
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